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Yellowstone  ffatior.1   PnvY 
13?6 

This  collection  of  typewritten  copies  of  various  lectures*     ptds- 
talks  ani   special  articles  pertaining  to  Yellowstone  National 
Park,    it   ia  hoped  sill  be   of  real  service  to   those  assigned  to 
guiding,    lecturing,    information  and  "nissum  duty,    in  avoiding  con- 
flicting statements  and    too  much  rerltition;    also    in  getting   the 
service  under  say   promptly  at  the  beginning  of   the  season. 

In  the  past   the  criticism  has  been  j&tds   that  rangers  occasionally 
■talk  down*   to   their  audiences,    rake   sarcastic  replies,   un^   unin- 
tentionally give  the  impression  that  they  think   themselves  super- 
ior  to  their  audiences,   but,   as  a  whols,    t  tve  done  their 
work   in   such  an  adirir-  bis  may  as  to  be  a  real   credit   to  the  Rat- 
ional Park   Service  and    to   ts^r  selves. 

Is  have  a  two-fold  mission.      We  represent   t^e  Secretary   of   tie 
Interior  and  the  Rational  Park  Service  as  hosts   to   ths  Peoole 
of  ths   Sorld.      "very   tourist   is  our   pergonal  guest.      And  we  ars 
the   faculty  of  the  biggest   summer   school  of  nafurs  study  on 
sartc,-  a  school  of  r?u,000  pupils!      Our    glorious   task   is,    in 
John  Muir's  *ords,    *To   entice  people   to   look  at   Nature's  lovli- 
ness*.     Oir   statements  **ust   bs   exact   and   cautious  beyond  possi- 
bility of  question.      And  we  mustn't  hesitats   to   show  our  boundless 
delight    in  the  marvelous  and   beautiful  world   we  i   to   intsrpret. 
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Preface  Ranker   Saturn X Is ta'    Manual 

Tela   compilation  is   the  result  of  a   ^reat  amount   of  *ork  of  *any 
present  and   former  members   of  the  staff,   ind  while   it  is  only  a 
start,  we   fool  tvat   It   13  suggestive  of  the  rosaibili ties  of  the 
important   task  of  acquainting  guests  wit>    the  history,    the  science 
and   the  beauties  of  Yellowstone  National  Park,   of  which   they  and 
*e  are  the  ownera. 

#uch   literature  In  th3  park  la  available;   ^ni   the  cc  on  of 

the  other  members  of  tv^»   staff  my  be  had   for   the  asking,    in   solv- 
ing any  problems   thnt  nay  arlss  in  th  l<. 

Tour  cooperation  Is  solicited  in  contributing  one  or  more  articles 
for   the  amplification  of  thi8  collection,    and    in   suggesting  improve- 
ments, shies  will  be    greatly  appreciated 


Approved;  ^p  rei; 


H.    K.    Albright.,7  Si  I  sat.  T)r.    T  .      .    "       rd. 


Director  Stephen  f.   Mather. 

The  National   FarV   Service  "thich  will   celebrate   its   tenth  birthday 
in  1.;£;j,    is   not   only  one  of  the  youngest,   but  one  of  the  busiast 
Government  bureaus. 

In  addition  to  administering  19   national  parks,    scattered  from 
far  off  Hawaii   to   the  coast  of  teaine,    and   from   Alaska  to   southern 
California  and   Arizona,    there  are  J2  national  monuments  to  be 
proteoted. 

Many  scientific  ani  technical  problems  are  involved  in  addition 
to  the  wealth  of  administrative  and  fiscal  details  that  require 
constant   attention. 

The  principal  functions  of  the  National  Park  Service  are   to  pre- 
serve these  areas   in  as  nearly  as   possible,    their   natural  condi- 
tion,  ani   at   the  same  time  to  make  them  accessible  to  the  peo- 
ple as  playgrounds,    areas   of  recreation,    -ani   "iisiums  of  nature. 

This  involve*  a  nicely  balanced  rolicy  of  conservation,  *ith  the 
development  of  public  utilities  such  as  hotels,  castes  and  trans- 
portation syoti 


One  of  the   first   considerations   in  making  the  park   accessible,    is 


(2) 
lational  Aspect,  ^irector  Vather.. 

tr  itai  traffic  from  a  number  of  good  approach  highways.   To  Insure 
their  construction  in  accordance  wltfc  the  best  engineering  prac- 
tices, the  cooperation  of  the  Bureau  oi  Public  Roads  has  been  en- 
listed on  the  major  road  projects.   The  National  Park  Service  has 
its  o*m  staff  of  civil  engineers  to  maintain  park  roads,  construct 
ils  and  handle  many  loc  il  en  inhering  problems. 

Serious  landscape  problems  are  involved,  as  the  Service  will  not 
tolerate  sacrificing  scenic  features  to  expediency  in  road  con- 
struction, or  in  the  placing  of  the  various  buildinrs  of  the  public 
utility  operators,  or  those  of  the  Government  itself. 

Last  year  over  two  million  people  visited  the  national  parks  and 
monuments,  and  still  more  are  expected  in  19^6/ . 

To  provide  comfortable  atooaodatlon*  for  all  of  these  people, 

ird  the?r  health,  protect      from  accident,  furnish  them  enter- 
tainment and  educational  facilities,  and  at  the  sere  time  to  pro- 
tect the  natural  beauty  of  the  parks  and  objects  of  scientific, 
historic,  or  prehistoric  interest  in  these  reservations  is  a  big 
job.   The  success  that  this  bureau  has  enjoyed  is  due  in  no  small 
part  to  the  cooperation  that  our  tactful  and  efficient  field  forces 
have  secured  from  the  visiting  public. 


Superi  ant  Horace  M.    Albright. 

Y-llowstone  National  ParV   is   the   first  reservation   of   1t3  Vini   to 
be  eetabU  in   tilt  world*      It   is   the   forerunner  of  Teat 

Mcn^-l   pari     irate*  of  the  United  States.      Fo  B   countries  have 

copiei   the  national  rark   ilea   given   to    the  world  bv   *-v?  Yellowstone 

rl   Dt  -ion  Act,   and  now  ther        re   satl        ]      arks  on  nearly 

every  eontlnent.     Kln^  Albert  National  Park  in  the  mountains  of  the 
B±  ■   Congo   established   to   protect    its  abu*  ill   life,    parti- 

cularly  the  gorilla,    is  one  of  the  latast  and  bluest  parks   to   be 
established   in   foreign    i  the   first   in   Africa.      It   is  some- 

what  entailer   than   Yellowstone  but.   its   nana  Rt    is   similar* 

The  Ytllowstona,  sat  wilderness  so  square  piles, 

lying  astride   of  the  continental  divide   in  northwestern  ^yomi-     . 
an4   overlapping   into   Montana  and    r        .->,    I*  a  Rifle eat   bit  of  old 

Ar  -.A   thin  thread  of  roads  wake  its  most    Important    features 

accessible;   but   to  see  it   tboroly  one  must  r*ie   its  thousands  of 
trails,   those  paths  thru   the  forerts  and  ewer  mountain  paeeee  not 
originally  biased  aits   is     M    hands,   but    first  rrarlred   in  the  soil 
ar  rte  by  countless   thousands   of  elk,   deer,   sonata is   sheep,   buf- 

faloes,  moose  and  bears. 

Wore   than  eighty  percent   of  the  ere*  is  heavily   forested.      Its  rrany 
lakes  and   strsaas  send  their   watsrs  to  both  oceans.      The  Indians 
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Yellowstone  Rational   Park 


Super ir  ^>rst   Albri 


call «4   it    IBS    "Land  of  Many  Waters."     The  chief  duty   of  t  Is  in- 

istration   of  the  park   is   to  protect   its  #ild   life,    forests,   and 
aarvalous   exhibitions  of  "Nature's  special  handiwork.     This   is  done 
•  itfi   31  permanent   rangers,   '4  buffalo  keepers,    and   ?2   tsrr  *y  ran- 

gers employ e<i.  only  during   the  ranaf  when   the  public  visits   the  re- 
;n.     Seven  jreat  capping  grounds  for   the  public   have  bean  highly 
*i  with  water  and  sewer  systems,   comfort   stations,    garbage 
disposal   facilities,    tables,    woo.I  anti  other   conveniences.  ?se 

are  tt*ed  by  coords  of  100,000  ca<ftpera  each  year,   wany  of  whow  spend 
thelx   entire  vacations   in   the  park. 

Visitors  who  dobs  by  railroads  to  the  various  entrances,  are  cared 
for  in  the  hot  eld  sad  lodges,  ani  they  tour  the  pari?  via  t^e  very 
efficient  bus  line.  Picture  and  curio  shops*  stores  and  other  en- 
terprises ar*  op«rmt#d  fcr  th»  rflt  of  all  travelers.  Hi  of 
the  iblic  utilities  ars  operated  mider  franchises  fro*  the  CJov- 
ornff-ent,  sad  are  closely  supervised  in  the  public  int?rest.  Th^re 
is  vacation  need  that  t  be  iret  in  the  wills  of  the 
Yellowstone. 


The    National  -ice   also   b*s  1  sfc   of        I      airing  in  Yell- 

owstone National   Pari?,    35&  ^ilee  of  roa'.s,    Q—Tlj  ^  iles 

of  Is,   3^C   titles   of   telephone  circuits,    several   hfiy  ranches  on 

which  hay   is  raised   for  winter    feeding  of  the   buffaloes  ani  other 
aeinsal*:  ?fcie;  »h,  exes;  Mors   of   the   road    systOl  , 
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".     L  loirs  to  no   National   Pnrk 


'u  -^rintendsnt   AlY)right 


re  be«n  recently  iev«3cr  ilt.      Even  the  road   system 

la  under      '  1^  exte  w  v  •     .  .  sura   i  .~    natur- 

Lat  aervice  OTelopmentj    to  raff  of  the   pa 

nora  enjoyable      r<i   beaaf  total,    in     ffeattag  fit!       I    -t   success.  - 

oretation  of  the  *s  soa        a,   ar  y  of  •■  build- 

f  the   pari  r^lon  are  rrov  o  be  most    intare  like  to 

your^  and  cli. 


All   the   service   to   tYe  public    in  Yellowstone   National  is  baaed 

on  th'3   fact  tfcat   the  I,   and   l  hsn   they 

come  hare   they   are   entitled   to    frienlly,    ocurt^ous  I  inJly  assis- 

tance.     Th*   aaxfe   naria^scent   eagerly  awaits   th*  -tunity   to   enter- 

in  the  vast   thrones  of  Happy  vacationists  al         ill  cone  this  yea*. 
There   should   be  no  rssif*  the   oal  the  Yellow e tor    . 


tttv  fliWfV^TBILITY  OF  FFDTRAL  A  STATS  GOV^SM1?NTS   FOR  R?flP NATION 


Dr.   John  L.    Merriaa.       Remarks  at    t^a   Wational  C  at- 

Door  Recreation,  Washington,  T).   c.,      Jaaoary  20,    1926. 


There  are  probably   fe*  aspects   of  noroal   life  more  distinctly 
X^rsonal   tian  recreation. 

Recreation  as  understood   in  this  discussion   is  not   easy  to  define. 
It   is  best  rrobably  to  consider   it  as  representing  outdoor  recrea- 
tion for  the  purpose  of  rest,   sad  of  both  spiritual  a.-  ysioal 
exercise  of  the  type  that   builds   ;                Hran^thens. 

Responsibilities    ?f   tha  Government    (Federal)   for   contributing  to 
meet   needs  of   the  reorl«?  for  0*  r  recreation  are  assumed  at   pre- 

sent mainly  thru  two  agencies;   National  ParVs  and   Nation  rests. 

National   Parka  have  been  established   thus   far  almost  entirely   from 
public  domain  for    t> 9  purpose  of  protecting  and  adalalstwriag  for 
&5r  use  of   the  people,    areas   containing  exception  .1   natural   fea- 
tures with   sufficient   surtnrundlng  territory   to   preserve   their   primi- 
tive characters  uni   paired.     The  purrose   of  use  and   onjoyrr-snt    in  the 
highest  recreational   sense  has  been    pros lass t    in  dsfi  n  of  their 

functions.      The    sl«  Si  tods   such  as  would   permit  undistur- 

bed  lisireilatias  of  tv»s«  wonders   has  also  been  r«?oo£niz*d   1n  flx- 
ir  1«s. 
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^ tracts  TV,   J.    L.    tfarrlam 

The  recreational  n  ^lon-il   forests  arvl   national   r,arV  reser- 

vations  *  111   unavoidably   overl*r    in  sore   I  »cts,      In   the  case  of  the 

forests   the  areas  will  be   kept  protected   first   because  of  economic 
value.      In   the  case  of   the  parks,    jensral   recreational,    educational, 
and  aesthetic  uses  have  furnished   the  reasons   for   existence* 

The  National   ParVs  are  commonly   consider  el  as   essentially  ^esi-^ned 
for  recreation  and   this  rust   of  course  be  or  their  -rajor   func- 

tions,     ^ut  the  recreation   for  which   tv.ey   serve  is   sec^  sr  con- 

ditions  particularly   favorable   to    education  sad    growth   of  rrind  and 
spirit  as  well  as  body. 

Under   the  guidance  of  recent   administrations  National   Paries  i  de- 

veloped  steadily   in   the  direction  of   educational    influence   thru  use 
of   the  unsurpassed  illustrations   of  natural  phenomena,  whic*  were 
the  features  that  bro  about   thsif   creation  as  separate  estab- 

lish' en  ts  under   the  Government. 

Tfcare  ars   not   in  America  other  places  mt  m      fchSTS     ay  be  found   so 

?at   an  opportunity   for    affective  adult    education  concerning  nature 
with  the   grandest  products  of  creation  themselves  as   teachers.      There 
is   no  .here  a   larger   opportunity   to  tiach  clear   thinking,   and  to  pre- 
pare a  multitude  of  minds  for  honest  reasoning.      Tt   Is   like  a  super- 
university,   whire  lot  professors  would  be  on!  idss  and  not   instruc- 


(» 


Dr.    J.    L.    l-'-rriaa 


tors.      Afj.1  n hy    should  #e   not   bmra   lop    this  great  possibility  of 
educational  work  ar  >«nent   ■  -   to   ;  *ay  for   tsost 

""ectlvt?  use  by   all  to  vrhofl1  tit*  opror *vnity  ceases,  a  faculty 

chosen  froi»  the   leaders   in  thought   anr!   a  .'at  ion;   a  group  of 

•   who,    ttftfidlng  in   the  vivi  i   .rt^sence  of  the   Creator,    ^ould 
sreak   only   the  simple  truth? 


While  the   National  P-rVs   s^rve   in  ar    i       -rtant  sense  aa  recreation 
areas,   their  ary  user,   extend   far    into   that   fundamental    sduca- 

tion  >*hich   is   true  appreciation  of   nature,  auty    in   its   truest 

sense  receives  expression  and  exerts   its   influence  along  with  re- 
creation and   eiuca  - :       .      To  me   the  Parks  are  not,   merely  ?a  to 
rest  and   exercise  and   ls~rn.                 aro   -                    '  ere  one  looks 
thru   the   v?il  to   *3et    the   realities  of        i                i  %hm             hon- 
able  r>owers  I       "         '  t. 
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PRECISE  ELEVATIONS   **  YFLLOWSTONF  NATIONAL  PARK 


Determined  by  U.    S.   Coast  and  Geodetic   Surrey   ir   1??3« 


Place  of  Mark  or  (Concrete   Post  unless  otherwise  specified)  Slev.    In  ft. 

NORTON  F^TR  A  NCF— Concrete  poet  at  Ranger   Station  5313 

■PITiVA- •"?'"> *'T1I0  BfATI  LIWI —  ^0   ft.    ta*1  of  hi  -hvay  5631 

POST  OFFICE—  MAWftT           f  BFRIIS^  623« 

.■*•  'nr.rIi^N   -iT-   ROAB-*    2#  lllM    feoa    MftNOt)  7017 

&OLDFN   &ATF—  3ft.    above   road   100   ft.    south   of  Rustic   Fal3  725^ 
SEVEN-MIL**  BRIDGE—  75   ft.    north  of  Gardiner   River,    and 

ft.    from  road  72^9 
APOLLI HARTS   BPtlMO —   15   ft,   fror*  road   100  ft.   n.*r.   of  spring 336 

0B8IDIAV  CLIFF — on  east   side  of  road   in   tor  of  boulder  73*2 

■T  IDT  AN  CRFFF—   150  ft.    east    of  si  rn 
ROAHTIQ   MOOTTATl —  20   ft.,    east   of  road 

ntTfUG   PAI  MPaiKI —    130   ft.    south   of   sorir  7^19 

NORRI?    mtCTIOW—  ■  ^3 

ffOftRTS  'jsysr*?  RI8T1 —  at   south   end  of  boardwalk  7550 

I  RIV1SB  RAPIDS —  8i!   -lies  sout>    of  Worris   Jctn( 

GIPRON  VFinoirf? — opposite   cliff  4£  miles   south   of   HJ        "  733^ 

RFRYL  SPRING                                                                                                   .  7311 

3iw»w  «TT^R  RRino*!—  ;-r/3  miles  froa   MJ(retaini                2)  713*4 

GIBBON  FALL —    2    ft.    Croe    ataftt  wall  at   surnirit  of  hill  713? 

GIBBON  RtYEM  BR !©§•*-   3  J  wiles  east   of  MJ   (ste«l   briisre)  ^6 
POAP —  i-2/3  miles  east  of   UJ.    Soulier   20   ft.    south 

JUNCTION—  at   northeast   corner   of  trian              riot  6SO<4 

WESTFR7*   ENTRANCE —  1-6/10  siles  east  of  WE  in  boulier  66S8 
ROAD—  3-7/S  miles  east   of  WE-   in  rock    15   ft.    from  c eater 

ROAD—  53   miles  east   of  WE-   in  top  of  boulder  673^ 

ROAD —  6i  rciles   from  MJ-   in  top  of  boulder  6752 
ROAD —   4  aiiles   from  tfJ-   in   tor   of  flat  rock   1'    ft.    from 

R0AD—   2  miles  west   MJ-   in   tor    of   flat  bouliir  tj&i 

MADISON-OT/1   FAIT*TF*TL  WAD —   2-lflQ  mi.    so.   of  MJ   in  a  rock  71 

ROAD —  4   rriles  from  MJ  7153 

nfz  pfrcf  eatsx  BRTBO*—  7175 

MAMMOTH  PAINT  POTS—   60   ft.    -test   of  316 

rpGp — (Firahole  River)-   4-3   miles   from  Old  Faithful  7236 

ROAD —   2  miles   from   Old    Faithful  7337 

B  FAITHFUL  3?VS*R—  7**  $5 

TTFPL^    CASCATW-- 

TP^Fv   nANYON —  4   niles    fror?:  OF-   in  boulier  7^72 

ROAD —  6  miles   from  OF   in  boulder  7919 

ROAD —  7      ilea   from  OF  in  boulder  7* 

CONTINENTAL  DIVT^? —   <*£  miles   from  OF  S26l 

HfftOW  0°**^  BR  I  DOE—  7997 

R0A~—  H  miles   fro?*  West    Thu*b-   in  boul I  *0?19 

ROAD—    4?   miles    *est  of  WT  rancor  station-   la   aauldar  *32C 

CONTINENTAL  ^IVT^ —   second   crossing  ^3^* 


(2) 


Lo oat Ion 


Novation   (ft.) 


ROAD —  2^  miles  west  of  WT-   in  large  rock  B22J 
WW?  WOTB  JBWCTTOW—  150  ft.  n.e.   of  ranger  station 

SOHT^^N  ^T^INr*" —   Jmi.   no.    of-   tor   of  rock  60  yds.    east  6882 

ROAD—  2  miles    from  SS-    It:   laryre   atone  71S2 

RO*D —  ;+i  mil*3   from  815-    in  rook  75§5 

ROAD—  5-7/**  miles   from  S*-   in   tor   of  bouli3r  JS^S 

ROAD —  7-7/*  wiles   fro»  SE-   in  lar*s  bouldor  7763 

ROAD—  10  rHea    ftoa   SF-   la    pr              rider  7741 
ROAD —   llf  miles    from  SE-   in             .or,    40   ft.    south 

LIWIS   LAvf —  7-3/8  miles   south   of  WT-   rook  «             f  rood  7786 

ROAD —  7|  miles   south  of   ?T-  in  rock  7*02 

FOAD —  4-7/g   miles   south  of  WT-   in   tor.   of  rock  7396 

ROAD—  3-3/5  miles   south  of  WT-   in  rock    I$C    ft*    south   of  rd.?9bg 
ROAD —  2^   miles  south  of  «?T-  in  rook   50   ft.   west      f  road 

COWCRfTI  CfOXViTRT —  50  yds.    west  of  ?nd   mile           t   notth  of  WT7736 


CULVERT —   4i   T-lles  froa  WT 
ROAD—  5-7/8  miles   from      V- 
ROAD—  s£  miles  fro* 
ROAD —  6-7/3  irilea   e.» 
ROAD—  5-1/ lu  piles   s. 


boulder    16  ft.    west   of  To 
WT-  in  rook 

of  LJ-  in  to^     it   rook 
of  LJ-  horizontal  rock   Icd^o 


YlLL0WST0tTF  LA*'*'—  k  ft.    abov<  t. 

CONCRETE  OTTL^^RT —  2-l/S  miles   s.w.   o  f  L J 

LAtHT  HOTn—   >5   ft.    above  the   Lake-  *+5   ft.    south    of   road 

LA**  CA¥p—   1^0   ft.    east   of  Camp-   1      -Hub  south   of   LJ 

LAV^  jtrricTTOH—   In  triPr  I  ot 

EAfT^RJ?  ^TTFANCF —   60   ft   north  of  ranger    station 

300   ft   west  ce 

ROAD—  ll  milea   from  ontr   nco-  disc  vortical 
ROAD—  4t  Tiiles    from   entrance-  disc   vertical 
ROAD—  5*  miles    from   entrance-    in   largo  bouli  *r 
WALL  OF  TnWTT^L —   in  a.e.    wing-wall-  6-2/3  ■ilss   from 
SYLVAN  PASS (as    ieter  i    by  National   Parv 

(by   civil   engineer   W.I. Davis 
SYLVAN  LAKT; —   30   ft.    from   lake,   60  ft.se- 
ROA^—  11   miles   from  EF-   in   la^  >e  boulder 

ROAD—  12-15/16  miles   from   BE*  57   yds.   no.   of  rd.-  boulder 
ROAD —   15^  miles    from   EE   in  boulder 


boulder 
ft  east 


Services) 

4  ft.  higher 


7737 
7S60 

8423 

80*1 

7« 

773* 
77*5 
7761 
7760 

77 

7<*3 
7485 
7778 
8161 


ROAD- 
ROAD — 
ROAD — 
ROAD- 
ROAD— 
ROAD— 


in 
in 


boulder 
moulder 

?0  yds  from  Squaw  Lake 
ft.    w*M\   of  Pelican  Creek 
in   tor;  of  stone 


10  miles   fro^   LJ- 

73   miles   from  LJ- 

6  miles   from  LJ 

3-2/3   miles   from   LJ- 

2  miles    from   LJ-   ISO 

?  miles   north  of  LJ- 
ROAD—  3-3/*  miles  north  of  LJ-   in  top  of  stone  200  ft. 

west   of  water   station 
MUD  VOLCANO—   6£  miles   from  LJ-  15    ft.    from   &i  re  of   road 
ROAD—  7   ailes   a.e.    of  Canyon  Junction-  concrete  bridge 
ROAD—  6^  miles   s.e.    of  CJ-   in  n.w.   corner  of  concrete 

br4  over  Trout   Creek 

ROAD—  5  miles   s.e.   of  CJ-  45   ft.   west   of  road  center 
ROAD—  2 -J   miles  South  of   CJ-   top  of   large  boulder 
CANYON  JUNCTION—   3o  ft.    so.    of  rd.    canter    it   top   of  cut 


8559 

13 

8*98 
8471 
*445 
*123 
7956 
7995 
7792 
7739 
7759 

7717 

7749 
7686 

76s> 

7737 
7636 

7733 


(3) 

Location.  Elevation   (ft.) 

0»NYON-NORPTS  ROAD—    2   <r;iles  west   of  CJ-   s/nall   rock  :-121 

3RAND  CANYON--  10  ft.    fr©«  Canyon  at   junction  of   Ins.Pt.Rd.    77^9 
ROAD—  2|  miles  north  of  CJ-   boulder  west  of  road  #014 

ROAD —  4-9/10  miles  north  of  CJ-  rock   ledge  west  of  road  £549 

^TTTIPAV^N  PASS—  jctn  of  road  to  ilt   of  •     .  burn 

ROAD—  5-1/S  miles   frow  CJ-  set    in  vertical  wall   cf  rock  W55 

WT.    TA^PPTTRtf—    (    as   da  term  in---      by    National  Park    BwXVioe] 

(    civil  angina  r  ?.T.navia  )        IO317 

ROAD  JUNCTION—  where  Washburn,  road  re-enters-  9   mil  ?s 

south  of  Tovrer  Junction  j>l 

ROAD —  7J  r?iles   south   of  TJ-  bo«ld  n      ft.   above  road  17 

ROAD—  5-1/8   rriles   south  of  TJ-  boulder   15   ft.   west    of  rd.      7326 
TO^FR  FALL  PUBLIC   AUTO  CAW —   15   ft.    south   of  road  find  2C 
ft.    sov  f  Hay  her-  where  Tower   Fall   trail 

enters-   in   tor,  of  boulder  6597 

ROAD—   P-l/10  ?  iles   s.e.   oi   TJ-  in  cliff  at  west  of  WOg 

to^fr  JUNCTION—  20  ft.    east  of  road   intersection  6264 

ROAD—   ?£  iniles  west  of  TJ-  rock  at    south  ed^e  of   cv  7000 

ROAD—  i;  rjles  north  of  Croscent  Hill-  rock  west    of  road  7571 

ROAD—   6f   Riles  n.w.   of  TJ-  lar^e  rock  north   of  road 
ROAD —  £$  Tiles   e^st  of  &J-   flat  houlder  35   ?t.   so.    of  rd.      6791 
ROAD—   3-7/S  "lies   east   of  MJ-     r   Bits   bouller   south  of  6630 

ROAD—  4—1/3   miles   east  of  MJ-  top  of  stone  pftjtepet   support 
0ARDINFR  RT?FR  Sfftt  WtSTLI —   1-6/10  iriles    east    of   HH-*  in 

west  abutment  Si 

POST  OFFICE—  WAWWOTH  *0T  r  58— 


TABLS  OF  SURFAC*   TTOP7HATUHES  OF  POT   Scptfg*    A1TO   FTTVA^OLFS 


FTTRACT8 


Or.    Arthur  L.   fay 


Pr.    f.   T.   Allen 


ieophysical  Laboratory,   C  rnegie  Institution  of  Washington,   D.    C, 


RQTF;    Temperature  3   taken  at    the   surface,-  Centl    r      q  ther   o-otera 

BOILING  PIVgR     Below  Mammoth 
MAMMOTH  HOT  SPPTffflg 

Canary   Tar race 

Juoiter  south   and   (strongly  boiling  pools) 

I  •  «  m 

■  "SI  » 

Hound  Terrace  (in  most  active  springs) 

Cleopatra  Terrace   top  south  end 

An^el  Terrace 

Highland  Terrace 

White  Elephant  north   end 

Stygian  Cave  top 

Cheops     (so  marked) 

Orange  Spring 

Bath  Lake 

ROARING   WOUNT^-TN 

Spring  in  gulch  north  of  center 
Vent  on  slope  near   north   end 

!?0RRI3  BASIS 

Foot   of  terrace  near  old   lunch  room     steam 

Hurricane  Pool 

Black  Growler 

Verma  Spring 

Valentine  Geyser   (toward   end  of  eruption) 

CHOCOLATf  POTS   BTLO1?  V0*PI3 

Pot  near  river  side 
*     nearer   the  road 

P*BYL  SPPIttQ 

Spring  proper 
Steam  vent   close  by 


Temp •   C • 
fa.5 

Temp.   F. 
119.3 

65.2 

1^9.36 

69. 0 

156.2 

71.7 

159.9S 

67. c 

66.3 

152.6 

150.3^ 

71.0 

159. 

6^.0 

149.0 

71.5 

ISO.  7 

59.2 
41. g 

13S. 6 

107. 

53.0 

1^7. ** 

60.0 

IkQ.Q 

47.0 

116.6 

•  7 

193.36 

92.5 

19SO 

103.6 

218. ^B 

90.0 

19^.0 

140.0 

284.0 

94.0 

201.2 

93.0 

199.* 

5*.o 

129.2 

55.* 

131.72 

92.0 

197.6 

97.0 

?o6.6 

(2) 


Surface  temperatures 

Mammoth   Paint   Pots 
The  Jet 
Clepsydra 
Indigo  Pool 

NORTH   "n^  n"P  ^TTrrw      FTPPVOttr  ^ASIH 

Flrehole  Lake 

Hot   spring  ewergln^  from  sinter  she at 

above  Black  Warrior 
Great  Fountain 

BISCUIT  BASIH 


Sapphire  Pool 
Jeff  el  Geyser 
Jewel  Geyser 

TTppre  BASIK 

Morning  Glory 

Fan 

Mortar 

Chinaman 

Topas 

Teakettle 

Lion 

Ear 

Beach  Spring 

Giantess 

Lioness 

Sponge 


Bl&C!Y  sett*  ^agpj 

Hani kerchief  Pool 
Emerald  Pool 
Cliff  Spring 
Black  Sand  Pool 
Punch  Bowl 
Comet 
Splendid 
Daisy    (just 
Daisy   (just 


!just  before  eruption) 
just  after   eruption) 


before  eruption) 
after  eruption) 


Temp.  C. 

92.0 
95.** 


80. 5 
96,0 


93.0 
95.0 
92.0 


77.0 
33.0 
9^.2 
93.5 

9^.0 

93.8 

.2 

8?.3 
9^.2 
9^.S 
95.0 


HEART  LAKE 

Rustic  Geyser  (pool) 

Small  geyser  45  ft.  HF  of  Rustic  -  In  hole 

Largest  pool  In  arsa 


«3.5 
69.3 
91.X 
93.0 

9+.5 
9^.8 
93.6 
9^.0 
91.0 


84.0 
9^.0 


1?^ 
Temp.   F. 

200.3 

201.2 
197.6 
203.72 


176.9 
.38 

204.  a 


.4 
?o3.o 
197.6 


170.6 

199.  •+ 
201.56 

.3 

:  C     .64 

201.2 

200.64 

2,1.; 

19?. 7* 
201.56 

202.  6if 

203.0 


1*2.30 
156.74 

195.?« 

199.4 

202.1 

.64 
200.48 
200,1 

1,  - 


183.2 
201.2 
190.4 


(3) 

Surface  tesrper^turea  19  2  5 

9H03H0K1E  QFYS^R  TUSTN  Tercp.    C.  Tamp.    F. 

Union  Geyser,   threa  cones,   all  boiling: 

*  ■            Eastern  oone  93.0  129 .4 

*  ■            Central  cone  93^5  200.3 
"             *           Western  cone  93.0  199.** 

Minute  Geyser  92.5  &9A»5 

Union    -ayser  area: 

Clear  blue  circular  pool,    6*  yds  HE  of  U.O.     9^*&  202.64- 

Area  100  yds  to   south: 

Roaring  vant   escaping  from  roclr  103  »0  217.4- 

tfud  Volcano  ^.0  1*3.2 

Dragons   Uouth  75«0  I67.O 

Steam  vent     25   ft  down  the  river  9^.0  .2 
Boiling  springs   near  river1  s   ed^e  Ll-.3  201  .To- 
eing higher  up  on  slope  72.0  197«6 

ffYMPH  SPEIKOS  bl.l  123.9* 


: 


TABL^  OF  BOTLIYQ  POINTS  OF  PUR?  **??*   *TC... 


Table    of  Boiling  Points  of  Pure  Water  at  Elevationo   of  6,000   to 
$,000    fa  't  above  mean  sea  level.      At  mean  sea  level   the  hoili~ 
points  are  212  decrees   Fahrenheit   (F.)   or   100  de  rees  Centi^raie  (C.) 

and 
Notee  on  effeots  of  dissolved  salts  and    ras  on  boiling  points; 
and   superheated  water  and  steam;  and  the  source  of  the  heat   in   the 
Yello*  stone  Rational  Park   Therm!  Waters. 

Froir  data   supplt  I  Yellowstone  Par*  ttuseum,    February  17  -   1926 

by  Fra.    a.   L.   ^ay  and  **.    ".    ^^nof  the  Geophysical  Laboratory, 
Carnegie   Institution  of  tfcsbil  'ton,    D.    0. 


At   elevations   bet*e^n  6,000  ani      ,000   feet   t!  e  readings  of 

t    e  barometer   lie  between  about   53 •  5   inches  a^3   21.5   inches   or    in 
nd  numbers   600  millimeters  nnt  5**5  millimeters.      The  following 
short    table  gives   the  boiling  points  of  pure  water    for  rr^ssures 
within  this   ranker 


Approx.   Clevatlon 

Avarn  4e  Bar. 

Pressure 

Temperature 

feet 

inches 

• 

Fahr  en . 

Cent 

3,000 

21. 52 

5*6.3 

135. a 

91.0 

7,600 

21.9? 

556.7 

196.6 

91.5 

7, 

o,eoo 

22.34 

567.2 

157.6 

92.0 

22.76 

577.9 

1      . 

6,4(; 

23.1* 

5**. 8 

iy;A 

«.o 

6,ooo 

23.62 

599.9 

200.3 

93.5 

The  boilin,  points  of  several   springs  are  slightly   raised  by   the 
presence  of  dissolved  salts  and  are  lowered  by  the  presence  of  ;*as. 
The  sum  of  the  two  corrections   is  usually  negative  and  sometimes 
amounts   to  several   i^^rees   Fahrenheit.      On  the  other   *and,   certain 
al1ralin«  waters   in   the  rarV   are   subject   t.o  a  pheno   enon  known  as 
superheating  *hioh  means  that   steasj  and   water  ar-;  not   in  equilibrium 
as   they  are  in   true  boiling  and  as   they  would  be   if   the  waters 
could  be  very  vigorously   stirred  ti.ruout.     The  ultimate  cause  of 


(2) 

Boiling  Points,  Geophysical  Laboratory 

this  deserves   further   investigation  but   the  fact   that  there  Is   little 
gas  in  such  springs ,    the  escape  of  which  would   stir  up  the  water,    is 
probably   the   immediate  oause  of  the  superheat  In    . 

TTatural  steaa  vents  or    fir*aroles  give  out  stea«  which   is   sometimes 
saturated  arrl    sometimes   superheated,      tap wtt sated   steam,    it    "ill   be 
remembered,   has  a  lower  pressure  t>>an   saturated   strain  at  the  same 
temperature  ini.  cannot  be   in  equilibrium  ?rita  water,  as  the  steam 
in  a  boiler   is.     Steam  rising  from  an  aqueous   solution  of  kind 

Is  euparheated.      The  ma^a  or  molten  liquid   from  ?*Mob  rocks  crys- 
tallise is  charged  with  steam  and  other    ^aa^es  and   is  a  complex 
solution.  3aiE  rising  from  such  a  fluid  would   necessarily  be   super- 

heated,  S&d    it    is  our   theory  that   the  hot   spring*   of  the  Yellowstone 
National  Park  are  surface  waters  heated  by   steam  of  such  ori  tin- 


■mi      -«       -    >-    r   •  -       '•      •    t    •■  ^         "  •    .  ~  -  :-  t  >         -  *      -._ 


A    locturo  to?      r .      r.nir   Thane    I         « liven         I    *v«*olh  Hot   9rr '  •■ 


'•■:■ 


t**o>  eit*  ®*  for  *  w>w 

myo  no  T* 

lltli  r   to    **«  e*to?   oH« 

So 

lay     -»    *%«t    ofct  Mt    2  I  e»% 

."-tt-O* 

of  •*A4»tom,    eh&iu  |e. 

'OOttft    '       ' 

en<!#   however,    the  eo*        *%«•  t*»5f 

of  sater    «W  toNPfcf 

ftat)irt*ine   ' 
e>i«!   \r   thm   *e«t  *** 

"1 '  t    r    'Mr      -  ■•  .  t    t*   *-^     It  •  •  r   n.e    ?    ■*   :;   ^-'V    •-    vr.t.'r  "■'■••.    T*  c 

*«.in  r  I        it  ■•  •.  ■  ,      - 


(  ) 

<r«.  Br.    Ti-ono, 

ncrt):   try:  ruction,    but    in  rlacsa   short  crosf*             -a  war* 

also   fold*!  ur,  •    railog                                          ia.     T)  ?j   nr«^  ioi   Iroovn 

&«  Yellowstone  iee  a  part  of  «hat  **>£                   -h  a  *o\*n~ 
;n  oowl. 

80*  share  we  ha?e  intense  88  T  r  id, 

»•  «krs   likely  to   N'ive  dovoloj  J      I  >ta  e^ll   lir.  -;-*- 

li*8S     itt    tfcft    :T!3Tf*3.CQ     Of     ^5     f!    "'         «  ?«© 

y   b«c>r#  ^otiT«.      Vole   rlc  totf  Title*   er»  n  tnst  :e 

Ib  bfi4.  ?re  *a  -  je 

~«U8    V  Odfi, 

1   nurbsr   of  seller 

8   &ad    flc»3,  .  >jd 

PF    I a  bowl  *ad    it   ovoa  overflow 

■  to*  ion  of   the  v».st    la>vm  ly 

*o  the  *est  arri   aouth. 

In   lis**   bovevor,  amtf» 

Lowod  ao  fBore. 

looser   •         -*7  of  v  to  of 

rod    *  o¥«r 

Sill    Of    ti^e     f  T*  '8 

do*"-  Mi  ■4r.-      nd      r  losing  «**d   n* 

Id   off,   but  rs»    portl  3, 

slowly  irviead. 
a©  8  re  on  by  a* 


(3) 

Lactur   . 

bari   strong  substanea    i  Idly 

«ja  ev  moat  sinuts  r  tha  wc 

that  *a  con  no*   tall  accural**  ^ci^s    >f 

Curiously   ammifc    thay  ara   not  traea  aa  ia 

p  f  the  world,  but     ©lore?   I        >uara  rmraaentoi  in  taich 

i    .  *ra  #ar#  «uch  tre««  h*?ro  *a  *a  no??   fina  In 

California  and   I  tas:  tiaoola,    ^stot   .\x&,    llva- 

oaka,         r.  Ilia  ao4  atairy  othsra.  ssa  toot  cud 

flo*a  ^nl   r%»y    for:  rsiir.sd  *t 

B  rffrfTtni  Fi  s  -•»  la  1  I  pari  1  st 

1  vera  of  r«fcr*f«e      *r'*m   «twftr<8,   !*•   **  •&   layar  abova 

■Nl  of  ♦  on*  a,   «r.us  in  I     til  aaaalou  o 

laaet  10  a«d   flo*a« 

Xr   tiva    r  od   flo«a  also    lamao  tha   fol     ncaa  at 

completely  extinct.  ra   followed,   hoar?v 

.a    >f  role  in  1;  .:y  -   |ha   lore  lop  sent 
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I  aqgpoae  Chat  many  of  you  have  beeri  of  *y  juujeot  free  the 

MMftt  II     M  MQMBNAa     '"-■'    --'   I    N    -  -  ■■-  8      I  OlOgy  ft!     I  MetT  iflg  of 
merest  core  in  the  park  io  rone  pec  ilter*     One 

curious,  of  aouroe,  about  the  things  or.  ,  mrclly 

explanations;  but  perhaps,  at  one  time  or  soothe?  hawiag  read  a  techni- 
cal pcanphlrt  or  dipped  into  a  book  on  geology*  or  having  probably  talked 
to  sane  seta* title  nan,  has  bocono  too  impressed  by  tine  complexity  of 
the  subject  and  perhaps  discouraged  as  well*       oil*  I  SB  not  going  to 
lecture  on  geology  in  a  technical  way  at  all*     I  san  oing  to  bother 

you  with  complex  scientific  teraa  wfcl        tm%  no  particular  moaning  for 
the  person  trho  has  not  made  special  study  of  advaccod   ^oolo^r*    And  along 
this  lire  I  Hiss  to  relate  an  incident  which  took  place  in  Yellowstone  a 
of  years  ago*     Batti:  son,  the  prisefi^hter*  once  spent  a 

isr  here  training  for  one  of  his  iapo         ,  fi^jv,   .  va  end  of  the 

axssser  he  thou^it  he  6  coaaarci.-lizo  on  his  experience  somewhat  and 

Set  out  a  booklet  entitle:    CT     .        IMC  .     -.hen  this 

work  was  finished,  ho  notloO'  ^omethiog  was  lasting.    He  felt  that 

he  should  have  a  brief  geological  treatise  to  30  aleus  vfith  his  book* 
Kow  Battling  x*l5<m9-3  ide&j  logy  were  elementary,  to  any  the  least, 

and  so  he  arranged  for  an  interview  >ld  Hague,  as.  eminent  geologist 
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who  was  studying  Telle  stone  at  'ohat  time*    Arnold  Hague  eat  the  chance 
for  some  fun  at  Settling  **«  *sk  ,  and  so  ha  evaded  most  of  the 

Questions  ptrt  to  him  "by  the  filter,  plead  *no  ranee  of  than  and  shor?- 

in»  a  surprising  lc?lc  of  understanding  of  all  that    ielson  was  tslldng 
dm*     Jul  fi  t:tli«g  Kelson  became  is*  vet  lent  and  exclaimed,  tR*'ell 

now,      ■,    flgae,  to  get  do~n  to  sametl-lrg  simple  rnd  definite,  what,  for 
esrsraple,  Is  tfeftl  mountain  over  there?"     "8      \  *SM  He^ua,  "VThy 

that'e  .x>rjhcry  rith  radical  sx&erulitlc  inclusions."     Batt- 

ling Kelson  later  said  thc.t  that  was  the  nearest  be  ever  came  to  being 
teoeked  out. 

I    m  not  comparing  you  to  an  audience  of  Battling  nelsons;  but  I  shall 
endeavor  to  explain  the  no  re  prominent  features  of  the  parte  to  everyday 
language  which  I  hope  rdll  be  interesting  to  yets.    Necessarily,  I  west 
do  this  in  ■  very  tffM&ln.",     t   oral  way,  -  t*ie  idea  of  cover!  n |  the  geo- 
logical history  of  ttoe  park  in  thirty  Biimtes  ia  inconceivable.     3ut  I 
can  street  broad  o-stli  on  whleti  you  may  base  your  observations  as 

yon  travel  thru  Yellowstone* 

I  am  going  to  follow  the  method  of  tho  ^oolojlst  who  goes  "deep"  into 
hie  seionce,  and  tails  to  you  of  en  orderly  succession  of  geological 
layers,  which  reveal  the  processes  and  stages  thru  which  this  part  of 
the  er>rthfs  crust  has  passed. 

The  first  layer  with  which  we  are  concerned  ia  that  of  the  sedteeatary 
rocfts,  -  tho  old  sea  bottom.    At  one  time  all  of  this  district  must  have 
been  covered  with  a  shallow  sea*     Ifie  loaow  tills  because  fossils  of  fishes 
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and  other  sea  animals  have  been  found  in  this  layer.  ?he  limestone  stratnn 
also  shows  that  it  is  of  sedimentary  origin*  LIud  cad  silt  carried  dove 
by  rivers,  together  with  the  vegetable  end  animal  deposits,  formed  a 
L  -or  of  considerable  thlffikneoe  on  the  sea  bottom*  Later,  as  the  waters 
receded,  this  sedimentary  layer  was  revealed  as  land  in  the  ordinary 
sense  of  the  ward*  There  is  a  large  deposit  of  sedimentary  rock  in  Lit  • 
rverts,  which  nay  be  seen  from  tho  hotel,  aiese  sedimentary  deposits  are 
of  real  interest  when  we  come  to  consider  the  hot  springs,  and  I  vsjtf  "cu 
to  keep  then  in  mind.  It  suffices  to  say  here  that  they  constitute  one 
of  the  lower  layers  upon  which  other  geological  layers  have  been  built* 

On  top  of  the  sedimentary  rooks  we  find  the  igneous  rocks,  -  the  lave 
flows*  £ost  of  the  present  topography  of  the  park  has  been  mounded  by 
volcanic  action*  7ou  ./ill  see  evidences  of  it  everywhere  as  you  go 

MM*  nie  central  Ax>rtion  of  the  park  is  a  broad  plateau,  formed  by 
lava  flows,  filling  up  what  was  formerly  a  great  valley*  Kany  of  our 
mountains  here  are  great  ben  as  of  lava  which  have  piled  up  above  the 
general  level,  and  it  is  oet  interesting  to  observe  the  crystalline 
foims  of  the  rocks  exposed  by  erosi  ,  s  well  as  the  variety  of  their 
oonposl  t  i  on* 

Ae  yon  pass  thru  Golden  Gate  there  la  as  oj&tort:     ;or  close-up  ob- 
servation of  this  igneous  rook  structure*  iff  is  esse  tlally 
a  mountain  of  volcanic  glass,  -  a  substance  fo     jy  lava  whish  cooled 
y  that  is  did  net  er    lise.  Again,  just  bey..        11, 
you  will  be  cu.'ious  about  a  loaj  layer  of  upright,  pentagonal  columns. 
Kost  people  are  surprised  at  the  eveness  and  regularity  of  these  rock 
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columns*  Tinder  favorable  conditions,  lava  masses  in  cooling  tend  to 
assume  certain  geometric  forms  related  to  the  prir.cip&l  constituents 
of  the  Irvn.  These  five-sided  columns  ere  remarkably  symetricr;.!*  And 
so.  la  joins  around  the  parte,  one  observes  inwruwuable  masses  of  Igne- 
ous rock* 

After  the  igneous  rocks  ue  have  the  glacial  deposits*  I  said  that  moat 
of  the  present  topography  of  the  park  was  due  to  lava  flows*  In  natiy 
places  it  lias  been  modified  by  glacial  action*  Here  and  there  the 
glaciers  wore  down  the  imobs  and  higher  places*  and  gouged  out  the 
valleys  more  deeply*  ?hen»  too,  there  are  the  glacial  deposits,  -  great 
banks  and  mounds  of  gravel  piled  up  by  the  ice  sheet,  and  also  huge 
boulders  which  were  left  along  the  path  of  the  glacier.  Capitol  Hill, 
directly  in  front  of  the  hotel,  is  a  good  example  of  a  glacial  terminal 
moraine.  The  gravel  hills  between  Mammoth  and  Gardiner  have  been  de- 
posited by  glaciers*  At  Canyon  you  will  see  the  glacial  boulder  v  a 
huge  rock  which  rests  on  an  endesitic  lave  flow.  The  only  plausible 
explanation  is  that  it  wa*  carried  by  a  glacier,  and  it  must  have 
boon  trensrjorted  several  miles,  because  the  nearest  source  of  granite, 
of  which  it  is  composed,  is  somn  twenty  miles  off,  -  rather  interesting 
evidence  of  glacial  activity* 

Finally  wa  came  to  the  thermal  deposits,  and  that,  after  all,  is  what 
you  are  probably  most  interested  in.  I  moan  the  hot  springs  aad  gey- 
sers. Yellowstone  has  the  greatest  hot  springs  and  geysers  in  the 
world,  and  I  want  to  explain  ^ust  a  few  things  about  tham*  I  shall 
take  up  the  hot  springs  first. 
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She  utiite  substance  which  ?ou  300  deposited  on  the  not  spring  formations 
is  at. Hod  travertine.  It  is  composed  lergol^  of  calcium  carbonate,  with 
sane  magnesium  carbonate  and  son©  slight  traces  of  sulphur,  ;jotassiaa, 
and  othir  elements.  The  travertine  is  breast  to  the  surface  by  a 

jcess  which  I  shall  explain  by  analogy*  You  know  that  in  certain  sec- 
tions of  the  country  they  mine  salt  by  pumping  superheated  steam  and 
water  down  to  the  salt  bods,  thus  ft  ted  solution  of  salt. 

Zhia  solution  Is  jumped  to  the     jo,  tho  water  evaporated  off,  and 
tho  salt  remains.  I'-ow  that  is  just  about  what  is  happening  have*  ex- 
cept that  there  is  &  different  salt  involved,  and  of  course  all  pluses 
of  the  process  here  are  natural,  -.urfaoe  water  seeps  darn  thru  the 
cracks  and  fissures  in  the  earth  and  finally  encounters  heated  rock 
layers,  far  below,  or  steam  issuing  frcn  still  deeper  bods  of  liana, 

>re  are  several  considers tiuns  relating  to  the  source  of  heat  in 
these  rock*.  One  is   that  the  heat  is  the  original  heat  of  the  earth 
vfliich  increases  toward  ita  cantor,  another  is  the ...       .    ;omes 
from  lava  flows  vzhich  ware  covered  over  by  successive  flo.s  so  quickly 
I  they  never  cooled.   e  have  not  the  timo  to  Jlscuss  this  problem, 
-  it  would  involve  a  lecture  in  itself,  -  I  mention  the  main  points 
only  regarding  this  heat  supply.  :Ao  water  rises  to  the  surface  as 
in  ordinary  cold  water  springs,  but  bei  oq  hot  and  containing  soma 
carbonic  acid  gas  as  well,  it  readily  dissolves  the  limestone  thru 
which  it  passes,  -  the  old  sedimentary  rock  layer  which  1  h^ve  spoken 
of.  Qoptm  fet  the  surface  the  hot  nator  evaporates  very  quickly, 
leaving  behind  the  liuestone  deposit  known  as  travertine,   .en©  pre- 
cipitation of  Ifeaa  travertine  is  also  oue  to  tne  cooling  of  the  uater 
sad  the  action  of  microscopic  plants  called  algae.  2here  is  always 
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much  speculation  niong  tourists  as  to  what  causes  the  coloring  on  the  hot 
spring  terraces*  One  might  assents,  at  first*  that  the  coloring  is  doe 
to  mineral  deposits,  but  this  oamot  be,  because  tie  coloring  disappears 
as  soon  as  the  spring  becomes  inactive,  -heroes  mineral  coloring  would  be 
permanent*  The  explanation  is  that  the  coloring  neve  is  not  due  to  min- 
erals at  all*  but  is  for— A  by  different  varieties  of  microscopical  ly 
Mall,  hot  water  plants,  -  the  algae*  !2b&  variety  of  color  is  due  to 
the  fact  that  different  varieties  of  algae  grew  in  Afferent  temperaturos 
of  water.  Jhe  algae  follow  thoir  temperatures  very  closely,  and  this  ac- 
counts for  the  uniform  coloring  of  all  of  the  springs*  The  sulphur 
colored  algae  will  be  found  in  the  hottest  water,  ond .  thai  the  colors 
shad©  off  gradually  into  yellows  and  browns  and  brlofe-reds,  as  the  water 
cools*  The  coloring  is  probably  the  most  beautiful  feature  of  the  hot 
springs  terraces*  The  springs  are  constantly  shifting  and  changing  their 
activity,  and  the  algae  disappears  when  the  spring  dries  up*  £any  old,  in- 
active terraces,  bleached  white  or  weathered  to  a  gray,  cover  Terrace 
Hountain* 

The  geyser  does  not  differ  much  from  the  hot  spring  except  in  the  structure 
of  the  tube  which  holds  the  water*  In  the  case  of  the  hot  spring,  this 
tube  is  either  large  enough  or  straight  enough  to  allow  circulation  of 
water  in  the  tube  itself,  which  leoeps  all  of  the  water  at  a  more  or  less 
even  temperature  and  the  spring  bubbles  over  very  peacefully  at  the  surface* 
In  the  geyser,  however,  the  tube  is  narrow  or  croolosd,  of  such  a  shape  as 
to  retard  these  convection  currents*  'Bvb  water  in  contact  with  the  heated 
roc*  below  is  thorefo;«e  confined  there  until  it  eventually  bee  ernes  so  hot 
that  it  flashes  into  stesm*  The  expansion  of  this  steam  throws  the  v.ater 
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out  of  the  tube,  -  this  ic-  th     spouting  of  the  rueyser  v/hich  you  see« 
9to  3ei>03it  around  tho  <*  ysers  is  forent  from  that  of  the  hot 

springs.     It  i3  a  ,  flint-*  sob  z9  boe  -arous  silicon  dioxide, 

and  it  li  id  very  sic      ,  o  of  tho  hot  springe 

deposits  end  is  a  soft  substance,  easily  breton.     Tie  hot  springs 

and  geysers  are  active  winter  i  od  sxemer. 

3*e  Grand  Canyon  of  Yellowstone  is,  of  course,  the  cliruac  to  the  partes 
aagnlf icent  scenery,     tourists  are  so  taken  xrp  x?lth  its  fells  and  beau- 
tiful ti:  t  its    jeolo   '         significance  is  of  tor.  overlooked.    The 
canyon  Is  c  ^rest  ^orge  ftfiieh  has  oeon  oat  down  thru  flow  ay 
the  Yellorstone   "tiver.     She  lava  was  gradually  decoraposed  by  erosion, 
perhaps  aided  "by  the  hot  springs  end  steam  vents  there,  and  the  constant 

1  f  "-lotion  of  the  river  out  ort  orgs*      file  coloring  in  the 

canyon  i»  due  to  minerals.     Bm  lag*  flows  contain  many  minerals  and  each 
of  these  ores  treses  on  its  or.rticular  huo  as  it  is  decomposed  while  ex- 
posed to  the  elements*  soaetlaes  forget  how  the  forces  in  nr.ture 
have  -Toriasd  steadily  for  centuries  preparin  *  wonders  which  appeal  too 
often  only  to  tho  eye  and  not  to  our  understand!     • 

I  sh  brings  mc  to  say  that  the  only  le  who  have  a  real  appreciation 

of  Yellov, stone  are  those  Who  go  about  unaerst:  nding.     X  Know  that  the 
word  "study"1  has  en  unfortunate  connotation  for  some  people  who  are  on 
vacation,  -  they  do  not  lifcB  tho  idea  of  studying  about  t  "ng  while 

traveling.  J 11  however,  ^re  invited  to  go  over  to  our  lueetc  and  browse 
around.  Th%  Bational  Park  orvice  has  people  there  who  are  woridng  h^rd 
to  supply  information  and  service  cad  who  are  well  in  formed  and  glad  to 
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answer  questions,   dangers  on  duty  there  will  show  you  the  bird  and 
flower  exhibits  and  explain  the  geological  exhibits  of  specimens*  The 
government  sells  panphlets  thore  at  a  nominal  cost  whi  to 

many  of  the  surprising  things  about  your  park.  I  cannot  impress  upon 
you  too  much  the  value  of  visiting  our  Luseum  and  taking  advantage  of 
what  the  people  there  have  prepared  for  you  and  all  of  the  park  visitors* 

Just  one  thing  more.  We  rangers  are  supposed  to  be,  in  a  way.  recorders 
of  the  public  sentiment.   e  are  the  government  men  with  vhom  you  will 
come  in  closest  contact  as  you  go  thru  the  ±ear3u  And  we  are  anxious 
to  f;et  vour  impressions  of  thl  t:s  here,  nhat  do  you  think  of  the 
service  you  are  setting  in  the  park*  of  the  organization  and  the  manag- 
ment  of  the  park?  Why.  you  people  probably  do  not  realise  how  much  the 
whole  spirit  of  the  administration  of  the  park  is  that  what  the  people 
want,  within  reasonable  limits,  is  exactly  v,>hat  they  ought  to  have.  And 
the  best  ^udge  as  to  how  we  are  succeeding  is  the  |0sVHi  itself.  ?hat 
is  why  we  want  your  reactions  to  things.  Do  not  hesitate  to  make  sug- 
gestions to  tout  rangers.    .  l&right,  the  sup        at,  has  re- 
peatedly said  that  he  welcomes  suggestions  more  than  compliments, 
because  they  show  best  how  the  service  may  be  improved  to  make  thing* 
more  enjoyable  for  you.  From  the  very  nature  of  our  office  we  are 
anxious  to  please. 

If  any  of  you  have  such  suggestions  to  offer  or  any  other  questions  to 
aak  I  shall  be  glad  to  talk  to  you  immediately  af  t  r  the  lecture. 

(  Signed)  Gerrit  DeHiaink 


Urm  3*  "•  Haynes,  mating  Director, 
"  Yello-wOtoxie  ~;,rJcKti3ewu 

rlUalg«fl  jiaA  a»rpTttl  to  MaiMa  Itffit 


H.     .    ibri  •  t, 

Dr.  4*  L,  Day,   Seoi^iysS  eel  Laboratory  of  t>  ©gie  Institution, 

*•     .     •     •    Ebfl     ,     aiejaao     ervice,     ^shin-ton,     • 
ar»  :r.     •     B&ard,   I       ",  "oof  the  r— natr       I    ;s, 

lander   Tins*  iliilli     ,   folio  -stone  jtttffc 


■   *hnrlen    ^illi^s,  stationed  duri  :;?  the  -.rintor  of  1S25-2S  at  &ld 
Talthful,  Is  the  .u'-hor  of  an  article  xJsbliahed  in  the  YellOi'6tono  naturae 
SOtes,  Vol*  111,  Ho.2,  of  -  rbirjsxy  HO,  1V26.  ■vhoroln  he  observes  that 
aftw  ooHjerativoly  lot?  toBperotnreo  («*33°  balo*.    scro)   there  la  an  ttntucal 

"»rel  deposit  1     t  off  a  arry  the  water  rwey  froa  Old  Faithful 

Geyser;  also  fbat  if  the  dissolved  silice  can  be  froso       b£  it  la  possible 
that  the  rate  of  growth  of  the  high  momids  of  nany  of  the  gey****  la  not 
&s  slew  as  had  been  orlgi.  -elated* 

fhis  article  1 1 tract ed  the  attention  of  ^r.   Prank     •  A,  Hiono  now  with 
Ml     ervice  In    aal  ,    '•     •,  «*©  was  formerly  Fait:  Katr.reli8t 

in  Tel  lor/a  tone  SSr-tl  arlc,  who  tnnardtted  to  us  the  folltr.-ln  \  ex* 

tracts  on  this  subject.  Obtained  frore  Br,  Arthur  !••   Day,  of 

the  Geophysical  Laboratory  of  the  Carnegie  Institution  of    :.sM    -ton. 
The  extracts  aro  from  ca  t&ipublished  asaiKaorlpt  by  the  late  3r*  Arnold 
Hagna  of  the  United    Haters  Oeological  Surv-.    ,       lob  w&s  written  in  the 
early  90fs« 

^Tnmout  the  catuan  and  spring  these  waters,  on  freezing  at  night,  do- 
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posit  a  considerable  ium  t  of  nincrel  setter  «hich  in  tho  aggregate 
oust  add  largely  to  the  precipitated  silica* 

aaiiohns  of  geyser  water  nnioh  has  stood  for  one  or  two  years  at 
noderot     tuuparature  withor.t  coiy  apparent  change,  filial  to  precipitate 


siller..     In  experimenting  span  thasa  waters  la  the  laboratory  it  was 
noticed  that  on  reducing  then  nearly  to  freeslng  point  no  jbaaje  toofc 
place*  but  on  lowering  the  tanperature  there  occurred  an  abundant  sep- 
aration of  free  silica*     *a*e  waters  f rosea  in  this  way  ware  collected 
fraa   'oral    V**i«g*  Iforris  3esin,  and  ?cnrus  Geyser*    ^freshens  3esi  • 


It  niiiit  be  proper  hare  to  oonsidor  the  various  assies  by  which  tho  pio- 
Tallin*  slll^ious  deposits  in  the  park  are  Known*     Cbemioally*  silica 
le  silicon  jioxido*  or  silicic  anhydride,  •  o^cu-  rii\j  in  nature 

in  crystalline  fona  as  quarts*  and  in  amorphous  fans  as  epal*     Ssyscritc 
ie  ■  hydrate  1  fona  of  silica*  deposited  in  white  ar  greyish  masses* 
parous*  f  11  asset  ore  or  scaly*  around  most  of  the  hot  springs  end  geysers* 
It  is  known  also  as  sllicloun  sinter ,  which  has  this  olisaioal  f omuls 
IGg  nH20     (the  "a*  Is  variable J. 


otwitHMHnWi  Wm  isnt  ntet   -v.    tens  las  •sei  Mm  mm  •sslioa    n 

the  above  nnpublished  aansssript  written  in  tho  •lO'e,  he  wis  ^rtioulsr 
to  say  in  1914,  vhen  he  last  visited  the  par*  that  the  deposits  of  sill- 

oes  sinter  there  which  era  practically  all  hydrous,  are  net  usually 
spoken  of  ae  being  silica,  sines  this  latter  tarn  Is  ussd  whan  anhydrous 
silica  such  as  qurrtz  is  referred  to*  It  is  therefore  advieable  in  our 
references  to  the  geyser  fozn&tlons  in  the  Upper,  Lower*  fcldwny,  Sheahone, 
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est    Time  Geyser  Begins  end  elsewhere,  to  aee  the  ttai  geyser! te  er 

aillaioue  sister* 


leritc,  allicious  sin tor.  slight  truces  of  oxides  of  1 
other  iapurltles  actually  color  the  roc*  various  shades  of  yellow  end 
pialc*     Tho  foraa  of  gejaciilto  vary  with  the  aethois  of  deposition,      'hero 
the  flow  la    ore  er  loss  continuous  the  deposit  fossa  ie  translucent 

rerat  res  ambling  oothor-of-vet- -1  in  appearance*      -here  the  water  eplaheee 
in  drops  the  sintor  la  Deeded*      -here  the  water  la  ejected  in  a  fine  spray 
It  tease  the  fern  of  aaall  spines*    iieay  craters  exhibit  all  three  types 
of  geyserite.      hen  the  nature  of  the  flor.  chengee*    .       iceiiate  foase 
develop  and  often  the  surfaces  are  stri  la  both  their  variety  and 


At  Msjsaath  Rot  :a  the  deposits  of  calciua  earbonete  are  i 

ea  li?se  or  limestone*  which  tense  do  rot  apply  specifically  tc  ■-■: .-lcius 
earbonete  formed  froa  bet  ^ater.    therefore  the  correct  tease  to  use  for 
the  oaloltrs  carbonate  deposits  are  travertine*  eelo-elnter  or  c^lciaa 
■vfcasjsjMtf     gM    \:  i~o  iv  Bjgttei  ,  sajqpdaj  Case    Mft  ead  ishrtgj  Ilia  to 
hard  and  seal-crystalline*  Is  desalted  ffoa  waters  holding  liiae  in 
solution*     She  coloring  on  those  deposits  Is  dae  to  algae  and  to  certain 
bacteria  which  are  lew  forma  of  pluat  life. 


iuljphar  occurs  in  a  free  state  on  the  terraces  at  iiwnoth,       i  fly  t  round 
the  swings  ea  the  almost  level*    </ree  sulphur  Is  lI.to  found  on  the  park 
plateau,  notably  at  Crater  Hills  and  dulpfeur  Mountain*     In  Vaa  geyser 
baeiae  pyrite  (dinulpfclde  of  iron  -  *'e  ^)  often  givee  the  sinter  a  pearly- 
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black  lustre  tod  It  seattftfeaea  fonas  a  soon  ever  noddy  pools,  giving  the 

M0M*ttiNteill    im     I  tan    .  n.:i::  •■    mi  toati   lattMM 

with  f roe  sulphur  in   Jbe  fona  of  f looting  globules  whi  sh  asay  have  de- 
velop over  bubbles  of  carbonlo  cold  faa*      yrito,  I     Its  characteristic 
crystalline  foot  is  ^ptlarly  2nown  as  H fool's  rjol; 


Arsenic,  the  snail  is  quantity,  occurs  la  ■■sec  1st  Ion  with  gayeerlte  thru- 
oat  the  j&rte»    It  nwn  to  be  especially  tibanlaul  in  the  rorris  desin 
ahem  it  i     toizn&  in  ooe&ination  with  sulpliur.     TVro  pools  in  this  vicinity 
ere  neaed  for  tnese  caqponads  of  arsenic,  reciter  1*%$%)  end  orplsent 
CASgio).     The  graygroen  deposits  amend  a  few  vents  in  the  Upper  Qsyeer 
Beets  aay  »e  accredits  (arsenate  of  iron)  referred  to  by  Rc^ne.     tourist n 
who  siiy  et  the  idee  of  stb  in  the  parte  waters  may  be  reassured  by  the 

feet  that  arsenical  springs  ere  among  the  aost  valuable  in  the 
of  nervous  diseases* 


oontributirvj  to  or  associated  with  the  depositing  of  geyserite  and 
travertine  ares  (1)  cooling  {'  )  evaporation  (3)  frsesing  of  the  water 
(4)  renewal  o  '  the  carbon  dioxide  &&  from  the  water  by  the  algae  and  by 
its  ososes  das  to  heat  ;nd  release  of  pressure*      -orc  of  this  gas  is  ex- 
traoted  by  the  low  fens  of  plant  life  -  the  algae  -  Which  require  it  in 
their  existence  sad  aewalapeent* 

Travertine;  calo-slnterf  otlciaa  carbonate;  Ca   X^|  varies  from  soft  ohallo- 
Urn  to  harder  semi-crystalline  masses  (prir  ipally  at  If mrm th)  » 


In  certain  iwismiwb  fra  itmoab  it  has  been  observed  that 


-     5     -  £•  _• 

travertine  deposits  very  rapldlyi  l/l6th  of  en  inch  in  throe  or  four  days* 
In  others  it  is  wash  slower,  sfeile  arti  :los  allowed  to  rensln  In  the  still 
voter  of  the  pools  fo     several  days  shear  practically  so  deposit*  -  in 
ojouotial  it  is  safe  to  say  that  the  aore  rapid  deposition  oconrs  snore 
local  evaporation  is  most  rapid* 

Ooyserlte;  sill^ioca  sinter,  njdreted  silic^f     iOg    rsHgOf  white  or  grayish 
Swisses  as  hard  as  gSsjoje.  aroend  aost  of  the  hot  springs  end  geysers,  eaee^t 

m 


?ests  have  also  been  aodo  to  ascertain  the  rate  of  deposition  of  geysei*ite* 
OoEs^arisan  of  the  SBpsnroneo  of  the  Grotto  Geyser  foasatlon  Old  Faithful 
Geyser  crater*  ''astlo  Soyeer  cone,      4  several  others*  la  photographs  talem 
over  forty  years  ago*  ~ith  these  features  as  they  ore  to  lay.  discloses  no 
syyareut  ofaango*    Articles  placed  in  the  -raters  for  several  t/eefc;  tefji  on 
sll^t  deposits*  hot  it  is  eetiaatod  that  only  in  the  plsooe  shore  they 
form  nost  rr.pidl^  is  a  rate  of  deposition  of  l/l&tix  of  an  i^ch  a  ;7©ar 
renoned*  except*  possibly  lc  hasins  rear  froiscntly  erupting  ge-vsers  shove 
geyseritc  is  frozen  out  of  the  tester  betsocr  eruptions  daring  the  winter 
ssjnthsi  hot  this  deposit  Is  Irjpgoly  weened  easy.    ?ne  average  rate,  however, 
is  considerably  less  then  l/52nd  of  en  inch  s  year* 
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Visitor-  the  Yellowstone  are  nearly    always  aased  with   the 

beautiful  colorings  on  the  hot   spring   terraces  about   Uar 

I   around   alrost  nil   of  the  g«]  and   springs   sic  re   in 

3  park.      These  colors   are  due,    for  art,    to   algae, 

about  which   this  paper 

Alga  (plural,   aljae)    froie  the  Latia  ??ord  alga  ireanlng  seaweed, 
istinguishing  feature  of  the  Algae  as  a  grour.    is  they 

are  nourishes   thru  their  whole  surface  by   the   aediwr   in  which 
they   live.      They  are  sallks  the  ,    -ihich   t,  est   closely 

resemble,    in  that   they  are  rade   1  *ndent  by  chlorophyll 

ahich   is   an  organic   substance  *hicr      ires    the*  and  all  plants 
of  3T  orlsrs   their  grssa  color  ar-2  which   enables   t^ea  to 

mss   the    carbon   Uoxide  of   ths    eediue?  in  which   they   lirs. 

Algae  vary   in  else  fros  the  rricroscopic  diatoms  and  other  mi- 
nute   forms  found   in  Yellowstone  Park,    to  sea  forms  vhoae  stews 
resemble  tree  trunks  and    those  fronds  rival   the  leaves  of  t 
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palm  in  size.  From  the  giant  kelps  of  the  oceans  iolins  ind 
broraine  may  be  obtains  1.  Al?ae  are  used  to  ?o»«e  extent  as  a 
fertiliser   and  tber^   urs   p    -      edible    for  leo. 

*ra   are    four   1.  of  the   Alr^e.  he 

blue-'Tecna,    the  reds,   the   oro*na,    and  .      Of  these 

the  blue-greens  are  the  most  primitive  and  are  the  ones  with 
which  we  are   concerned.      They  are  mivar  sally.      Tn  woist 

climates   they   furnish   sorae  of   the  r\  t    tints   of   the  lands- 

?*»   gr^ing  ••  they    ic    on  rooks,    trees  and  where   ever   they 
oan  gala  a    foothold.      They  ar  aalt  water    and    fresh 

"er  plankton,   a  nana  applied    to  the  floating  or  w  ng, 

living,    organic  material   or    =»ou»   four  nearly  ill  bodies  of 

*at«T.  The  "red*  of  the  Red  Sea  is  due  principally  to  al^ae 
float  fears  .      all  r    fens  worM  we   find   the 

blue-green  al?ae  as^oc^ated  ira.      As  early  as   U 

vrdh,   a  -list,  describe*   In*  ha  of  ial  waters 

Carlebad,    Bohewia.  re  be  H  ed   and   studied    in 

feelaada    New  Zealand,   the  Asores,    the  lavas,    :  ,    several 

parts  of  the  Unit  atee  kb  r   plaaaa.  taten  Creek, 

t 

California,    in  hot,   acid  water,   Eraser   fl  xnd  al^ae 

at  degrees  Fahrenheit,  is   the  hi  hast   toapara- 

re  at   ithioh  they   have   been  r*  3d.    (biblio.   #5)     However,' 

Professor  Setchell   of   the  Univernity  of  California   tclla  us   that 
•   the  old  observations  at  Pluton  Creek  have  never  been  verified. 
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I,  myself,   could  not   find  plants  *ere  growing  in  temperatures 
muoh  over  50  to  60  degrees  Centijrr^de."  (12?  to  1*K>  degrees 
Fahrenheit),    (biblio.   f  5). 

Ho  organisms,   with  the  possible  exception  of  a  fee  of  the  bacteria  , 
can  withstand  the  temperature  extremes  withstood  by  the  *>lgs>e. 
In  the  antarctic   they  were  found  as  the  principal  vegetation  of 
pools  and  lakes  where  they  had  a  four  weeks1    period  of  grofftn  at 
the  best,   and  the  rest  of  the  year   they  were  froaen.      At  times, 
conditions  were  so   thaythey  were  frozen  for  two  or   three  years 
without  being  thawed  out  at  all.     Professor   Setchell   sites 
Kj oilman  in  a  statement  regarding  marine  forms,   wherein  the  la t tor 
says  that   they  dewelop  and   fruit  in  water  newer  rising  above  -1 
degree  Centigrade.    (30.2  degrees  Fahrenheit.) 

The  blue-green  ^roup  of  the  algae  is  very  primitive  and  th«   liv- 
ing representatives  of  today  are  the  dependents,   probably  little 
changed,  of  a  group  of  or  nanisms  which  were  left  aside  very 
early  in  the  evolution  of  plant  life.     The  ability  of  life  to 
withstand   such  algfe  temperatures   shows  possible  existence  of 
such  forma  in  the  early  history  of  the  earth,    *hen  it  was  covered 
with  highly  heated,   mlnsraliaed  waters. 

In  Yellowstone  Park   in   li23,   Dr.   P.   B.   fiarvey  of  the  University  of 
Minnesota  ret>orte,    ^rowin^  in  the  water  of  Beryl   Sr>rlng,  a  kind 

of  alga  at  89  tegr*.  C.   <l92.8  «*.,,   ,,Moh  ig   ^  M 


m 
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reported  temperature  at  *hich  alr$ae  have  bean  found  there,    (bib- 
Ho.  #  10).     Dr.  H  rvay  was  working  on  an  experiment   to  show   that 
tha  temperatures  of  tba  waters  and  their  miner  nl  content,   actually 
made  it  roasibla  for  these   simple  forma  to  obtain  their  food  with- 
out the  aid  of  certain  chemically  cornclex  agents  known  as  enzymes, 
which  are  necessary  in  food  di  cation  In  all  of  the  hizher   forma. 
These  thermal  algae  do  not  have  the   ensyme  diastase,    ?hlch   is 
used  to  digest  starch,—  also  they   lack  other  important  ones  of 
the  ensymss. 

The  part  played  by   tha  corals  and  the  molluske  anl  others  of     the 
animals,    in  the  building  of  rooks,   has  long  bean  known,  but  a 
much  more  recent  discovery  is  the  part  played  by  plants.      Perhaps 
the  best   kno   n  example  of  the  latter  Is  the  cass  of  diatoms.     You 
have  heard  of  diatomaceous  earth  which   is  used  as  a  polishing  ma- 
terial and  as  an  absorbent  In  dynamite.     Thin  is  a  white,    sillcious 
material  con*posei   entirely  of  the  *  glassy*  shells  of  minute  al^ae 
which,  under   the  microscope,   look  and    fit  together   like  tiny 
celluloid  soap-boxes.      These  i  lnts  hare  the  power  of  utilising 
the  minute  quantity  of  silica  found   in  all  water,    in  building  their 
shells.     They  are  founi,    to  some  extent,   in  thess  warrr  waters,  but 
more  often  in  cold  water  and  to  some  extent  nearly  everywhere.     In 
the  white  bands  you  see  on  dead  trees  and   stumps   in  hot  erring 
arsas  and  bo  *s  thru  the  park,    ju^t  abovs  tha  water   line  you  will 
find  diatoms.      Silioa  of  such  dilute  solutions  is  not  readily 
separable  by  chemical  t recesses,   therefore  the  diatoms  must  ex- 
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tract   It   by   soca  vital  process  of  their  own.    (blblio.   #  7)« 

There  are  many  Mnds  of  blue- if  e en  algae  In  the  \  '1  waters 

of   the  park  and  you  will  notice  widely  mrie      loleW.      Tn  waters 
over   l^C  de  rees  Fahrenheit,   a  colorless,    filamentous,  bacterial 
growth  is  found.     If  the  terrperature  of  the  wat?r  is  lower  a  pale, 
green-yellow  algous  for*  arrears,   sparingly  at   first  and  growing 
nore  abundantly,   and  inore  deeply  tinted,  as  the  water  becorres 
cooler,    to  reds,   browns,   and  ollva-browns,  a  soft,   velvety  cowering. 
In  rapid  currents   the  al  fae  are  In  long  fila^snts.      Tt~     i*iet«r  water 
they  are  unltei   in  a  sewbrane-liVe  sheea,    or   in   3«Hy  wasses 
inflated  by   -jas  bubbles  n   the   tissues.     Where  deposition 

is  very  rapid  the  al  ae  are  encased   in  th^  deposit   sad  only   the 
graving  ends  of  the  filaments  are  exposed  and   free. 

The     raen   forms  are  not  as  common  in  the   thermal  * iters  as   the  red 
and  orange  for*rs  of  the  blue-vrems,    jrhlch  creio/rinatc.     However, 
where  in&  nlgjM  xi&vs  be  in  torn  up  we   sill   find  a  layer  of  blue* 

Mm  color  underneath   the  yellows.     The  mushroom- shaped  forms 
ars  conspicuous  in  many  shallow  pools   throughout  the  park  and 
•specially  in  the  Up:  er   and   Lower   Peyser  Basins. 

The  blue-^reen  al  ae  are  moat  generally   encised   in  a  gelatinous 
mat  rial  to  a  greater  or   lesser  iegrae,   and    this   is  what     iv«s  the 
sli^y   feeling  to  then.     This  mucilaginous  material,   encasing  the 
cells  of  the  al  jae,    is  most   important    in  protecting  then  from 
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destruction  by  drought,    r.akir<  resistant   to  -trying. 

As  to   the  par*  3  in  bulliing  up  the  terr  ces  of 

both  the  lire  deposits  of  travertine  and  the   silicious  deposits  of 
the  geysers,    geysente,    it    is  considerable.      In  the  case  of  the 
former,  probably  ttsy    .re   tKe  greatest  factor.      In  the  travertine 
deposits   calcium   c  rbonate    is  deposltei,  due   largely  to    the  extrac- 
tion by  algae  of  carbon  dioxide   in  the  water.     That  al*e  do  actually 
cause  elimination  of  this  carbonate   from  water  containing  it  in  so- 
lution, was  shown  first  by  Co'nC'o?),  and  WeedC'SS)  has  given  a  very 
able  account   of  the.  tee  of  blue-green  for**   in  the  deposi- 

tion of  tr-.wertin3  and   ^yssrlte   in  Tel  lows  to  no  Park. 

The  algae  of  hot  springs  often  grow  in  gelatinous  masses  in  which 
a   for**  of  silica  gradually  appears,   and  ultimately  all  but   the 
peripheral  portion  becomes  firmly   sielolfled.     Weed   found   the 
thickness  of  travertine   formed   ir  >e  lays   to  be   from  l/-c    to 

1/5  mm.      In   some   formations  which  are  deposited  rapidly,    it    is 
difficult  to  discover  the  algal   filaments  at  all,   as  they  are  en- 
oased  in  the  formation  with  only  the  vegetating  ends  protruding. 
However,   their  presence  may  be  derpcnstrated  readily  by  the  use  of 
dilute  hydrochloric  acid  which    -ill  dissolve  out   the  lime  and  1 
only  a  mass  of  filaments  of   the  algae. 

There  are  two  varieties  of  travertine  in  which  the  al^ae  do  not 
enter  into  the  deposition.      First,    the  smooth,    glassy  formations 
inside  of  caves,   such  as  the  Bevies  Kitchen,   in  which  there  is 

a    slaw   &*r>«»1  tlnn    naimed    hv    flrvRt.all4xat.infi    tm^    th«    mirverbMSit«A 
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solution  of  9   r  >onate  of  lime  due  to  the  relief  of  treasure  as 
the  water  approaches  ths  surface:   the  second  variety  is  the 
■hot  eater   Is e",   th?  flaky  sheets  of  r,urs  travertine  found   first 
on  the    surf  ice  of  warro  pools  and   1        C  as  scaly  flakes  on  the 
bottoa.      These  are   forced  by    :  iffuaion  of  the  carbon  dioxide 

gab  lue  to  lon_,  exiKjsura. 

There  is  another  phase  of  the  blue-green  and   the   green  algae  which 
will  be   found   interesting  tc  average  person.     These  are  the 

lichens,   which  are    formed  by   the   association  of  certain  algae 
and   ft  ual  organisms.     This  *.seociatl   a  of  two  entirely 

differ jtit  groups  of  the  plant  kingdom  is  known  as  syr bloats,   and 
differs  from  parasitism,   in  which  one  of  the  plants  derives  the 
benefit  at   the  expense  of  the    other ,    In  that   symbicais   i3  where 
both  plante  profit,   a   sort  of  a  Mutually  beneficial  arrangement. 
A    fungus  is  a  plant   that   is  dependent  upon  organic  material  for 
ita  food.     It  has  so  green  color in  -  arterial,   ohlerophyll9   • 
therefore  it  cannot  manufacture  its  o^rn  food.     The  algae  are  in- 
dependent  in  this  respect;    given  sunlight   they  can  manufacture  tie  lr 
food  thru  the  agent,   chlorophyll,   by  a  process  known  as  |         -syn- 
thesis  (put   together  by  11  it).      In  the  lichen  tie   fun  us   fastens 
itself  to  a  rock  or  a  tree  where  it  oouli  not  obtain  its  own  living* 
It    thus  becomes  a  hose  for  the  %lgae#   being  a  means  of  support 
which  holds   the  alga*  up   i»  the  sunlight.     The  3  in  the  dual 

result ,   takes  the  food  which  the  algae  so*,    and  the  fungus 
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ka-jps  the  upper  hand  in  this  partnership  by  not  allowing  the 
algae  to  multiply  axoept    wl%]  4ftain  limits.    (Mblio.        **) 

In  the  park  we  find  a  fine  example  of  lichen    ^owth  in  the 
Qoli*n  (3-ite  where  the    »oli  coloring  of  the  rocks  i»  due   to  a 
cowering;  of  the*.     Lichens  are  often  beautiful,   S3  the  beard 
moss  of  Ri-^at1     .      **  bearded  witl    moss,  Mil  green? 

Ut  color   r  I  and  they  are  often  brilliant  reds, 

want  browns,  pea    -re^ns  a  the  sore  unusual  colore  in 

Mature. 

It   13   ir  j   to  know   the  method  of  propagation  of  such 

forms  as  the  algae.     Most  of  them  for?*  repr oduot 5  nown 

as  spores  which  are  carried  by  the  water  and  are 

capable  of  remaining  in  a  restin  ;  stage  for  many  rconths  or  evsn 
years,  withstanding  ntioh  heat,  cold  or  othir  adverse)  conditions. 
For  a  lon~    tine  this  fact  was  used  as  an  as  goitejKt  by  the   men  *}.q 
beiiee>sd  in  spontaneous   generation,   aa  nothing  was  ther         -m  of 
these  micro  scop  ic  spores,     then  a  new  hot   spring  starts  to  cone 

m  the  ground  the  algae  will  be  found    growing  there  within  a 
very  short   ting  after  it  breaks  o*:t.      It   sterns  miraculous  unless 
one  knows  ho*  they  re*lly  managed   ^o    *et   ^here. 


In  concluding  this  brief  story  of  the  algae,    it  will  be  noted  that 
they  are  common  in  various  types,   thruout   the   rark,  nd  in 

ocld   streams  and  lak^s  as  well  as   in  the   thermal  waters.      In 
fact  they  ar*  common  the  world  over,    from  the  often  froaen  waters 


_.......: 
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of  the  polar  regions  to   the  equatorial  zone,  and  in  both   frost 
?*nd  salt  water.     However,    such  exsjaples  of  beautiful  coloring 
as  are  seen  in  tLa  thermal  eaters   o£   the  Yellowstone    ?ra  compa- 
ratively rare  in  the  *orl3  of  the  algae. 
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A  remark  which  one  frequently  hears  from  tourists  In  the  perk  is  that 
birds  seem  to  be  scarce  in  the  reservation.     2hat  impression  of  scarcity 
is  rather  falacious,  the  it  does  have  seme  foundation,    tiost  of  the 
tourists  come  from  sections  of  the  country  which  are  very  nttch  more 
settled*     2hey  are  onuses'  to  bird  life  conditions  in  places  where  wilder- 
ness aurroundincs  so  vastly  predominate.     In  the  settled  parts  of  the 
oorrtry  the  birds  have  perforce  gwwn  accustomed  to  hi^sreye  end  to 
highway  conditions  of  traffic;  to  cities  and  villages  and  everything 
which  is  associated  with  presimite  to  civilisation*     2hat  accounts  for 
the  fact  that  in  such  ports  of  the  country  the  bird  life  is  more  intimate  t 
more  farailicri  so  that  the  layman  from  a  i>opulous  region  acquired  the 
impression  that  birds  are  inclined  to  be  bold  end  confiding.     The  foot 
is,  however,  thai  birds  generally  ore  timid  and  retiring  by  nature}  and 
that  fact  is  -Tell  shown  in  such  an  area  as  Yellowstone  PsA  '.here 
natural  conditions  prevail.     If  there  are  few  birds  seen  on  the  regulrr 
loop  tour  itself,  es  compared  with  the  mnber  which  should  be  expected 
in  an  equally  diversified  ride  in  the  country  near  Sfew  York,  j*iladelphia 
or  Ihioa^o,  it  is  largely  because  of  wilder  places  being  available  all 
about  the  park.     In  other  words,  the  birds  prefer  wild  conditions  and  in 
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Yellowstone  fMk  such  conditions  ore  to  be  had  in  abundance  i  the  birds 
do  not  hivo  to  dwollwi this  tho  din  and  dust  of  traffic • 

There  is  soother  condition  which  affects  our  bird  life  in  a  raoro  funda- 
mental way.     QMl  elevation  of  the  p  r&,  —  tvprosiisatoly  5000  to  10 9 000 
feet,  —  does  not  favor  maximum  bird  life,  ptrtioulcrly  as  to  number  of 
species*     lowor  altitudes,  other  conditions  being  equal,  are  richer  in 
number  of  sposies* 

as,  am  ware  22.  rniti^i:^  mssl  i*g&, 

The  bird  life  of  Yellowstone  Park  is,  therefore,  not  romarlsible  for  num- 
ber of  species  or  abundance  of  individuals  in  general*  2ho  most  outstand- 
ing feature  of  its  bird  life  as  a  whole  is  perhaps  the  fine  representation 
it  contains  of  3pecies  which  are  typical  of  the  -ooky  Mountain  region  and 
characteristic  of  the  3udeonian  aid  the  Arctic-Alpine  life  zones* 

The  list  of  loiown  Yellowstone  Pork  birds  has  been  brought  to  204  or  205 
species*  one  or  t\w  records  being  somewhat  doubtful,  but  other  species 
nill  probably  be  added  before  the  list  is  finally  completed*  L-sny  of 
these  are  of  course  very  rare  or  even  of  accidental  occurrence*  Yet  fully 
half  the  number  may  be  considered  regular  and  uite  common,  while  sixty  or 
seventy  are  easily  possible  for  the  observing  anateur  to  list  in  the  course 
of  say  week  of  the  tourist  season*  1  Know  of  localities  where  on  any  fine 
day  of  the  season  from  twenty  to  thirty  species  mry  be  seen  in  the  course 
of  a  two-hour  waHi*  For,  tho  our  park  bird  life  is  not  marked  by  either 
abundance  of  species  or  density  of  bird  population  in  general,  it  la 
nevertheless  true  that  in  meny  favorable  localities  there  is  concentrated 
a  cossnunlty  of  birds  i.tUoh,  both  in  diversity  OF  species  and  number  of 
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individuals,  might  bo  considered  rich  In  any  region. 

3iile  it  tjust  be  admitted,  and  has  been  adaittod,  that  oxa*  avifruna  Is 
not  distinguished  by  general  abundance,  it  is  Just  as  true  that  the  birds 
wo  have  show  a  very  remarlszible  msgt  i:    classification.     Indeed*  tho  range 
could  scarcely  be  greater;     for  the  utmost  extremes  arc  actually  repre- 
sented, —  by  grebes  on  the  one  head  and  thrushes  on  the  othor.    ?hese 
represent,  respectively,  the  Orders  Pygopodes  -  diving  birds  and  Pass- 
erers  -  perching  *dirds.    All  but  three  of  tho  intervening  fifteen  Orders 
of  Horth  American  birds  are  represented  in  Yellowstone  Parse;  the  omis- 
sions being  the  Ttiblnares  -  tubo-iiosed  swimmers  -,  Odoatoglossae  - 
flamln&oes  -,  Psittaci  -  parrots  and  parrot-li'ea  "birds.    Chrus  it  is  seen 
that  even  so  pelagic  an  order  as  that  containing  tho  frigate  or  man-o,- 
war-bird  is  represented;  In  this  case  by  the  white  pelican.     Of  the  order 
of  perching  birds,  every  one  of  the  twenty  families  is  represented* 

As  to  the  status  of  Yellowstone  birds  when  divided  according  to  tine  of 
appearanoe  or  resl dense ,  they  sliow  no  pronounced  general  departure  from 
what  is  peroral  with  the  bird  life  of  lower  tnd  more  uniform  altitudes. 
Thus,  oi*ows  and  Jays  are  pomanerrfc  residents,  as  are  our  grouse  aid  cer- 
tain woodpeckers;  our  thrushes,  swallows,  flycatchers  and  hunminrj-birds 
are  sooner  residents;  our  shore-birds  are  portly  stBoner  residents,  partly 
migrants i  our  srosbocic3,  cross-bills  aid  wexvings  are  rather  wandering, 
local  and  irregular  samewliat  as  in  their  eastern  range,  tho  their  status 
is  no  re  nearly  that  of  permanent  residents  in  the  parte    finally,  wo  have 
the  snow  bunting,  redpoll,  bufflehead  ssttfc  as  winter  visitants.    However, 
the  thermal  spriro?  aid  streams  create  conditions  Which  are  peculiarly 
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reflected  in  our  bird  life  in  contain  cases* 

fTO«  igl)  ^yi^B^  A3  ALL    UlUItR  BL1B3 
It  may  sound  weird  to  say  that  ono  can  &o  out  on  snor^-shoes  in  the  coldest 
day  of  Janarry,  confident  of  flushing  Wilson  3nlpe  or  "^aok"  snipe,  as 
they  are  called  by  shooters.    Yet,  such  is  the  feet;  end  it  illustrates 
the  general  weirdness  of  this  park  area  from  so  utifrndliar  ancle;  for  it 
is  ^ust  as  much  a  frets  of  nature,  in  the  ornithological  field,  as  the 
geyser  or  the  nud-pot  Is  in  the  gnolosionl  donate.    Ibo  belted  Kingfisher 
end  the  red-shafted  flicker  are  two  mora  permanent  resident  speoles  tfhioh 
owe  this  unusual  status  to  the  influence  of  thermal  springs  end  stroma* 
The  Testation  elon*  or  aboitt  these  warn  water  areas  is  kept  green  fill 
winter  eaid  with  this  condition  is  undoubtedly  correlated  the  presence  of 
the  usual  loc  tomo  of  life  in  an  active  state,  so  th.  t  the  snipe  end 
other  birds  find  an  abundance  of  marine  and  other  insect I  toi  food,  %hile 
the  kin-Tfishor  always  finds  open  water  in  tfiich  to  fish*     The  mallard  dusk* 
green-rinsed  teal,  and  perhaps  en  occasional  other  species  of  duck  usually 
a  sooner  resident  iv.  our  northern  states,  are  also  posmonent  residents  in 
the  park*    Shis  is  also  due  to  the  fact  that  thoro  is  clsrays  open  water  in 
our  wans  streams  ant  penis* 

The  Order  ^aptoror.,  or  Birds  of  Prey,  is  represented  in  the  perk  by  an 
exceptional  abundance  of  individual  birds  and  quite  a  ranje  of  species* 
Our  fom  of  the  eastern  Tthen  hawk"  (the  larger  of  the  two  species  commonly 
so-called}  is  the  Eastern  rod-tailed  hawk.    This  species,  with  one  or 
two  others  of  similar  size  end  general  apipearsnee,  occurs  as  a  sonaer 
resident  and  predominates  nraong  the  birds  of  prey  if  we  make  an  exception 
of  the  little  sparraaiawk  whose  robin-like  si  so  keeps  him  out  of  the 
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lineli^it  aid  conceals  his  i»redktory  nature.     Now,  the  reason  for  the 
rjroat  number  of  hawlee  of  tho  roti-tc419s  tv:>o  la  doubtless  to  be  found  in 
the  pernoii  of  the  Kennlcott  ground  squirrel,  speflnoifcile  or,  as  it  is 
bettor  :oiowa  in  park  phraseology,  "plaint  _iin"  or  "gopher".    Ehose 
little  menwale  constitute  the  chief  staple  of  the  ned-tcil  and  his  con- 
geners, as  f oo  '  for  adults  and  young  alike.    When  it  is  considered  that 
tlioueands  of  these  haem  depond  or  the  jfiwefl  seulrrols  for  perheps  two- 
tliirds  of  their  total  staner  fool  supply,  it  oan  bo  better  understood 
Why  the  lit  tie  jacket-pin,  —  alidad*;  ooourlng  in  hundreds  of  thousands 
if  not  in  millions,  —  loos  not  actually  exist  to  the  exclusion  of  all 
other  animals*    Hoy&voi*,  it    niirt  hot  be  tftouoht  t^irt  the  hawks  wholly 
account  £or  Haturefo  balance  in  the  case  of  tiie  ground  squirrel.    2he 
badger,  minlc  nnd  weasel  are  important  factors  in  loseplng  the  mnber  of 
picint-pins  reduced  to  even  their  present  teeming  Multitudes. 

It  may  be  news,  to  more  than  one  lajinun,  thut  YellovBtone  Pr.r3c,  so  hlgi 
and  dry  in   »eneral,  is  parti  ftw  blessed  vdth  vatcr-birds.    Kot  only 

are  there  ascensional  mmbers  of  dnelss#  sees©  ana  waders  f  but  srobee, 
bulls,  terns  and  pelicans;  so  that,  if  one  were  to  view  e  collection  of 
Yellowstone  wator-birds  on  ■  nuseua  shelf,  accompanied  by  nothi^  but 
icnvejfcionel  -wooden  stands,  he  nl£ht  -.Tell  thins:  the  collection 
represented  some  coastal  or  at  least  soa-l^vel  area.    !k>1fcln  *  there 
*.70uld  suggest  Chi  k  fiosc  blrd3  could  Iiavo  oerao  fror  lend  and  mouu- 

t-inous  region.      ';*,  the  latter  general  condition  If  rendered  largely 
null  by  the  myriad  strecr  ,    borings,  swamps  and  wet  meadows  of 

the  park,    '.'e  cannot  by  any  means  here  attempt  to  discuss  all  tho  species, 
er  even  very  raeoy  of  those  which  aro  most  interesting}  but  a  few  arc  so 
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exceptional  that  they  cannot  v.^11  be  passed  oyer  \d  thout  brief  but  partic- 
ular mention. 

Jevoral  things  combine  to  make  the  Barrow  goldeneye  duck  the  most  note- 
worthy water-bird  in  Yellowstone  -ark*     Generally  quite  rare  in  the  United 
States  even  in  winter,  and  spending  its  sunraer  chiefly  in  the  far  north 
^ere  it  breeds,  Yellow-stone  £arfc  contains  a  -joodly  share  of  the  high, 
secluded  little  lakes  which  alone  constitute  its  breeding  area  within 
Uncle    tci's  domains*  2he  gold^;>eye3  are  called  "flfcistlers-'  by  sportsmen, 
owing  to  the  tihiatling  sound  made  by  the  wings  in  flight.     The  sound  is 
doubtless  duo  to  u  somoHfaat  analle*  wins  spread  in  these  ducks  than  in 
others  in  comparison  with  wei^it  of  body*    2he  goldeneyes  nest  on  hollow 
trees,  often  twenty  or  more  foot  from  the  ground*    2he  ntle.  Barrow  golden- 
eye  is  a  strikingly  marked  blade  and  white  bird;  the  female  is  greyish  in 
general,  wiajs  blaoklsh,  heavily  barree"  with  tjhite*     ?he  male  has  a  rather 
large  h&lftaooa  patch  of  whito  mar  the  Mil  on  the  si -Te  of  his  otherwise 
glossy  black  head*     i --a  other  far-northem  duck  is  the  harlequin*    Unlike 
the  goldeneye,  the  Harlequin  i3  not  :z*c-m  to  breed  in  the  sarlr*     It  is 
known  here  as  a  winter  visitor  in  United  numbers*     Its  favorite  haunt  is 
in  the  swiftest  streams,  ana  particularly  the  Yellowstone  lUver.    As  his 
ik me  implies,  the  harlequin  is  a  ahowy  individual,  prrticularly  for  a  daok, 
—  or  rather,  for  a  drake |  the  fanalc  of  tho  species  being  qyAto  modestly 
dad,  —  cad  he  is  one  of  the  least  timid  of  all;  apparently  he  likes  to 
display  his  rmaxScable  color  scheme  of  slate-blue,  orange-chestnut,  white 
and  black*    Amnj  other  it  dusks  we  have  the  buffle-head  and  the 

scaups  or  "blue-biilc;'  of  tfro  hunters*    She  river  Sucks  (those  which  dabble 
for  thear  food  instead  of  diving  J  are  rnmerous*    W$  Herds  and  sreen-winged 
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teal  arc  the  mo3t  ccmraon;  but  widjeon,  pintail,  shoveior  and  the  beauti- 
ful cinnamon  teal  are  not  rare.    The  queer  little  ruddy  duck  is  also  one 
of  our  corrwn  sterner  residents,    ^nnada  geese  are  very  abundant  and 
"tsrce".     IJhe^  n03*  t*  *k®  park,  Mi  at  least  many  of  tfcen  are  permanent 
residents.    Daring  their  nitrations,  flocks  of  snow  geese  visit  the 
rivers  and  meadows,  beautiful  in  thoir  \*ifce  plumage  which  is  intensified 
by  the  £et  block  tips  of  the  winjs, 

l GL,  .. 
Eagles  are  elvers  of  interest*     The  Kln&  of  -'irdsl    '2ho  American  aableml 
3iese  synonyms  come  at  once  to  the  mind,  consciously  or  otherwise,  at 
mention  of  the  word  "eagle"*  Yellowstone  -'ark  boasts  both  the  bald  and 
the  golden  species*    She  former,  our  national  bird,  is  a  resident  except 
for  two  to  three  months  of  the  winter.     In  eumraer  it  is  especially  numer- 
ous on  the  shores  of  Yellowstone  lake  where  it  nests  in  the  tall  trees* 
Following  tfie  shore-lino  in  a  boat*  one  may  sometimes  count  six  or  ei^ht 
eagles  in  the  space  of  a  dozen  miles*     In  the  colder  months  these  birds 
disperse  to  all  ,>orts  of  the  £>arlc,  especially  to  the  lower  and  mediun 
levels,  where  winter- skilled  snivels  foaa  a  staple  of  their  food   supply* 
She  golden  eajle  seels  for  its  strsner  residence  the  higher  elevations, 
nesting  on  the  wildest  and  mo^t  inaocessable  mountain  ledgos,  so  that  the 
tourist  seldom  sees  it*     But,  like  the  Bald,  it  wanders  widely  over  the 
park  at  other  times*     It  is  a  permanent  resident  and,  even  in  the  coldest 
weather  of  *f  nuary  and  February,  it  is  sometimes  found  held  fast  in  a 
coyote  trap  set  beside  a  dead  horse  or  elk*     2here  is  little  difference 
in  the  siss  of  the  two  species  —  not  enou$i  to  be  appreciable  in  the 
field*     In  identifying  the  birds  it  should  clso  bo  borne  in  wind  that  the 
immature  bald  eagle  has  a  dark  head  and  tail,  thus  lacking  the  chief  out- 
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by  wliieh  the  adult  is   cxr.m*     It  is  seldom  that  one  can  sur- 
prise  these  "birds  or  approach  t>-ara  so  closejy  that  the  difference  in  the 
legs  riay  be  noted*    2he  feathers  extend  c%Tm  to   the  toes  of  tfco  golden 
ea^le;  only  to  the  heel  (want  appears  to  be  the  laiee)  of  the  bald  eagle* 
Che  held  eagle  feeds  mainly  on  MUA'lfSiif  the    .olden  more  largely  on  prey 

illint*.    Neither  species  is  of  ony  senior  to  fcaaan  life, 
rossibly  a  .>iiild  under  three  or  four  iKmths  of  age.  If  ;ide  a 

golden  ea£levB  nest  and  left  to  its  cr..n  devices*  mi^ht  be    attacked  by 
the  QWMI  of  the  nest*     Bat  ay  ^udjetaent  is  that  It  infQuld  probably  die 
t(  expo  sure  first* 

Onr  park  does,  irtfood*  boast  still  another  "caslo',  and  this  is  the 
loudost  boast  of  all*   -he  unoff Icial  and  inaccurate*     It  has  long  been 
the  castor,  of  fbus  drivers  to  call    ;he  birds  "eagles"  which  nest  on  ths 
pinnacles  in  tho  Orqpon  and  on  ao-callod    'ragle-wort  ^oc:^,  betr„*een  Gardi- 
ner aid  r.'fwnoth  Hot  Sprit*    •    ■ -iose  birds*  liowevor*  are  all  os^reys* 
2hey  return  year  after  year  with  almost  olock-lilot  regularity  to  their 
time-honored  sterner  hones*      -insc  the  establl  I  of  this  area  as  a 

Hational  ¥mM  in  1018  not  a  sinjlo  year  L..s  been  kaocra  to  pass  rithout 
it 3  pair  of  ospreys  and  their  neat  on  the  mlso-naxaod  l^igle-Hest  3cc '  » 
Probably  that  statsacat  *!■§  goes  for  most  of  the  ospreys*  nest-bearing 
pinnacles  in  the  Yollo..ato«o  ^styon  as  woll*    The  osprey  feeds  as  its 
osiiiibon  nsme*  r,fi3hhawk"!.  in^lios*    Lluch  of  its  food  consist-  of  fish 
found  dead,  but  I       -   D  takes  a  toil  of  live  proy  froa  the  water,  jlxm&* 
iag  from  a  hei*>ht  and  grasping  the  fish  ;  1th  Its  talons*     2ao  latter  ere 
very  lo:*:t  sharp  and  hooked*     "^he  entire  undor  side  of  the  *oe3  is  pro- 
vided with  remarkably  aevelo^od  spicules  —  sharp  spu  coiling 


-    I    -  £•  £• 

the  slippery  prey. 

While  there  is  no  species  or  bird  peculiar  to  the  region?  that  is, 
found  in  Telia /stone  Park  sad  nowhere  else,  there  is,  as  we  said  before, 
so  fine  a  represent  ration  of  typical  ftoelcy  fountain  birds  that  this  nay 
*e  recarded  as  tfro  chief  feature  of  our  avifauna?  this  prrticularly  for 
a  rogion  so  fcr  e&3t  of  the  i'aoif lc.     She  tourist  fran  the  Atlantic 
states  Host  travel  almost,  if  not  r^ite,  as  far  as  the  Yo  llov.seone  Park 
before  he  will  find  so  olosely  associated  the  Olarke  nutcracker,  black- 
headedl  Jay,  lo^.fcy  Mountain  Ja~,  northern  raven,  Lewis  woodpecker,  water 
ousel,  rosy  finch  and  ^ownaend  solitrir«t  —  not  to  mention  the  Barrow 
Goldeneye  dock,  clnnsBen  teal  cad  others.    It  is  difficult  to  say  which 
is  tho  «iost  characteristic  bird  of  the  park;    but  doubtless  it  is  one  of 
those  Ju3t  ncmed  —  perhaps  the  V&mxemA  solitaire,  especially  if  some- 
thing is  allowed  for  a  species  typical  of  t&e  Rooky  Mountains.     Chls 
gray,  thrnsh-like  bird,  in  size  ebout  the  equal  of  a  hermit  thrush,  is 
too  timid,  solitary  and  silent  to  attract  eeiioral  notice;  yet  the  bird 
student  will  find  him  quite  comaon  and  will  come  to  associate  hira  with 
miles  of  lodcepole  forest,  forest-clad  streams  and  mountain  slopes*     She 
Clarix  nutcw:cker  or  -larke  crow  at  once  attracts  attention  of  the 
"tendeirfoot",  and  the  eye  or  ear  of  the  latter  •resistors'  a  new  bird. 
For,  the  ashy  gray  body  and  Jot  blac£  \7ings  and  tail  of  the  nutcracker 
are  no  less  striking  than  his  harsh,  distinctive  notes.    "She  outer  tril 
feathers  end  a  patch  on  each  wlnr;  are  white,  alike  in  male  and  female. 
Ibo  this  bird  is  eersetSmes  called   'amp  robber",  these  terns  ore  more 
often  and  mere  Justly  applied  to  Ms  303et:tae  associate,  the  Rocky  Houn- 
tain  Jay.     The  latter  is  cbout  tho  si  29  and  general  shape  of  the  bine  Jay 
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of  the  east;  bat  there  the  comparison  ends,  for  instead  of  the  attrac- 
tive dress  of  his  eastern  cousin,  the  oanp  robber  veers  s  plain  ooat  of 
dark  gray,  darker  above  than  "oelowj  tho  head  is  nearly  41  it©,  \i  th  a 
bl  sold  eh  nope*     rJhe  oanp  robber  seems  to  crave  attention,  ~as  he  succeeds 
la  spite  of  his  unattractive  garb*    About  the  tizae  t©  tent  is  pitched 
or  the  lon^unused  saowahoe  cabin  is  opened  to  the  unaccustomed  air  the 
esap  robbers  begin  to  bo  seen  prying  about*    on  soft,  noiseless  wing 
they  swoop  gracefully  down  to  points  of  vaatage,  reedy  to  hop  about  the 
carapfiro  or  the  door-sill  of  the  cabin  as  soon  :-s  crumbs,  bacon  rinds  or 
other  scraps  are  tossed  aside  from  the  first  a  sal;  those  they  pounce  upon 
and  at  once  eat  or  bear  away  to  a  nearby  branch*     'Jhe  olaok-headed  jay  is 
the  :rblue  jay"  of  the  natives,  —  a  hsndscne  bird,  indeed,  noon  longer  of 
crest  and  ranch  darser  of  tint  than  the  eastern  blue  jay*     Tho  raven  is 
coerioa*    Ho  sears  a  close  general  resemblance  to  the  crow,  but  is  larger 
and  utters  various  croaking  calls,  but  never  the  "caw-caw'  of  the  crow* 
Jrows  are  about  as  mnerous  as  ravens  in  the  perk,  so  that  very  favorable 
opportunities  are  offered  to  compare  the  two*    After  all,  it  is  perhaps 
the  little  water  ouzel  which,  of  all  Yellowstone  birds,  nost  deserves 
special  r.dtio   . 

•he  ornithologists  place  the  water  ouzel  in  a  fadly  by  hiuself ;  he  has 
no  near  relatives  —  not  even  a  second  or  third  cousin  by  montage  — 
coons  our  feathered  friends*    -nd,  indeed,  he  is  an  odd  fish  saoag  birds* 
About  the  size  of  a  robin  which  has  lost  its  tail,  the  oolor  of  a  eat  bird, 
the  shape  of  a  corpulent  wren,  the  ouzel  even  at  first  glance  impresses 
sae  as  having  "that  different"  look*    When  it  is  sdded  that  he  sings  nore 
in  winter  than  in  summer,  builds  a  hut-like  nost  with  tho  entrance  almost 
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thru  tho  floor  and,  that,  —  tho  a  land  bird  and  without  wobbed  foot,  — 
ho  swims  with  tho  eaoe  of  a  duck}  —  then  his  many-fold  claim  to  atten- 
tion becomes  nor©  apparent*    Yot  tliat  is  not  all*     A&l  feathered  anomaly, 
this  JifloA  "bird,  walks  and  gathers  his  food  on  tho  bottom,  under  the  water, 
of  a  swift-flowing  mountain  stream  with  all  the  nonchalance  of  a  robin 
hunting  woroe  on  a  green  grassy  l^snl    Shore  are  always  a  few  pairs  es- 
ousels  nesting  between  the  north  entrance  and  bannoth  Hot  fringe*    Here 
the  nosts  are  placed  on  rocks  in  or  beside  the  Gardiner  river  and  fwai 
two  to  four  feet  above  the  wafeeVfc     In  some  other  localities  in  the  park 
the  nest  is  situated  more  fully  in  the  spirit  of  the  bird  —  hi$i  on  the 
straight  or  overhanging  aide  of  a  ollff  over  viiloh  a  stream  falls,  keeping 
the  mossy  nest  green  in  the  constant  spray*    She  water  ousel  ia  most  often 
to  be  seen  on  tho  rooics  in  mid-stream  or  at  least  against  a  background  of 
rushing  water,  —  a  dark,  soil  tain;  little  figure  who  bobs  up  and  down  at 
frequent  and  regular  intervals  end  would  look  vastly  more  dignified  if 
only  he  had  a  much  longer  tail*     Co  that  bobbin??  habit  the  ousel  owes  one 
of  his  connon  names  —  "dippe*'.      bile  we  ore  on  tho  subject  of   interest- 
ing and  unusual  birds  mention  should  be  node  of  tho  phalaropeo* 

flhese  are  email,  ewtaine  snipe*  IVo  speoies,  the  northern  and  ilson 
are  found  here  during  their  migrations,  especially  in  tho  fall;  one  or 
both,  B*ay  very  possibly  nest  sparingly  in  tho  park*    'These  birds  are  usu- 

•  seen  -jwimminj  about  like  miniature  ducks  on  30me  pond  or  lake*     2hey 
are  about  the  size  and  shape  of  a  spotted  sandpiper*    In  till  a  group  it  la 
the  females  which  wear  the  bright  feathers,  while  the  males  aro  olad  in 
the  mors  sober  tints*     Correlated  with  this  reversal  of  the  usual  rule. 


the  dull-colored  njale  phalrope  hatches  the  eggs  and  cares  for  the  -paver. 
while  the  gayly  bedecked  vlfo  and  mother  gods  about  MM  leads  a  life  de- 
void of  oare  and  raBfiTollifr". 

m  mum.  22  vmmn  &hm:. 

Chis  is* our  representative  of  the  gay  scarlet  tanager  of  the  east  and 
the  aonaer  tanager  of  the  south.     Hot  even  those  species  —  famous  as 
thoy  are  for  exceptional  beauty,  where  fine  feat  liars  ere  so  dominant  a 
note  in  the  bird  life  —  surpass  our  western  tana/?er  in  attractiveness, 
tho  the  color  scheme  of  tlr>  l^ttr'r  is  widely  different  from  that  of 
either  of  the  othor  species  motioned.     She  sale  of  our  bird  has  a  bright 
yellow  body,  Jet  blaoJk  bacfc,  -rings  ertf  tail,  the  win ;3  barred  with  ?ella7 
end  edged  withvhltej  the  face  Is  or&n^e-red.     !2he  female  is  yellowish, 
olive  and  gray*     ?he  noteo  of  this  tana^er,  lilsj  those  of  the  sear  lot 
tanajer,  are  rich  and  pleasing. 

^Q  ^LfiJr^at  bird3  in  tli©  pM  are  the  traopeter  swan,  white  _jalican  end 
eagles;  the  irTfiHi^Jt  are  the  htranin^-birds,      I  have  at  least  three 
species  of  the  lctte*,  so  near  ali^e  in  3iso  that  it  is  11Kb  splitting 
feathers,  if  not  hairs,  to  be  apooifio  in  the  matter  of  size.     She  most 
attractively  colored  bird  is  the  western  or  louisiaia  t;  eager.     The  most 
fltavfflffifr  species  cannot  be  determined  with  certainty,     ?he  mountain  blue- 
bird is  apparently  Mjrt  abundant  in  suaaer  than  la  any  otftar  species  at 
any  other  tine  of  the  year*     £ho  Clartcs  auteraoKer  soema  to  be  the  most 
abundant  species  in  v.  inter.     The  rarest  |  j  sales  is  also  a  problera,  for 
110  one  can  say  with  finality  .Just  which  of  certain  seldom-recorded  birds 
are  "rare",  "casual "  or  ••accidental",     let,  of  the  species  which  are  to 
be  found  here  over**  year,  tho  tnnpeter  swan  is  pernio  tho  rarest  %  yet 


tiiere  ere  several  rivals  for  that  questionable  honor,  for  examples,  — - 
the  harlequin  duclc,  daolt  tanfc,  r:in*bird  ■  1»     The  most  feioertsnt 

species  i3  another  ol*oive  character •    All  are  neces  l  maintain 

lature's  ■;« ,  anicrj.lt7t  tho  vostero  r^d-tailed  hawk  cornea  to  the 

forefront  —  fbi  A4  3my  of  ••  M      3   &rrel«    Fn»  the  standpoint 

of  direct  intore^t  to  the  jreatoat  mmber  or?  touri3t3,  the  osprerr  is  doubt- 
less  the  most  important*    Se  would  be  missed  nore  then  any  Other  one  species 
of  "bird. 

*he  writer  has  mentioned  &  featere  of  our  bird  life  —  ^entration 

of  birds  in  certain  favorable  locality  •-..     3£>acc  here  does  not  admit  of 
cnich  detail,  but  1  will  cite  tt;o  examples.     ?here  1b  a  small  lalre  op  ;*>nd 
near  Junction  Uy  rich  In  ^ator-bir-is.    !*ere,  in  the 

ar  or  caaonj  tho  flags  <:hich  border  it,  are  often  to  be  seen  Canada 
geese,  mallard,  green-winged  tori.  Borrow  geldeneye  dne?23,  ruddv  deals*,  coots 
^rebos,  •  colon-  1 1  ^llcr.Mieaded  blac3chirda.    Itstorr.  meadovflarlcs  ere  e3- 
po<  •  numerous  in  the  in  n&ood*    On  mile  from 

this  little  lace,  m  Jqiotlon  3utte  and  <iir<  ring  tho  Coolai 

Oity  roadf  is  tfl  M0«l  ly  favoro  LI  birds, 

tin  a  three-acre  space  a>v.  to  be  f         ,       -tin;?,  the  red-         ;e4  flicleer, 
•je  si.^.'-lov,  western  varblinr;  vireo,  mountain  bluebird  Bad  doubtless  tha 
s&arrowfcasfc  and  oth»  ;ies.    Oemp  "^oosevelt  li  anotfce.  locality. 

2he  woods  about  this  camp  arc  jjojaiIous  •  itorestir.  :-  flickers, 

nutcrackers,  vestorn  MMMMV   .  -  -         ,  ,  0]  ij5>tng 

sparrows,  robins  and  others  efcanad,  Bm  WonAsrfBl  on:  —  v/onderful  es- 
pecially for  so  snail  a  r.uslci  —  of  tiie  nAgpluvwned  id  comer-,  from 
the  woods  all  about.    Lorain .j  uid  ev<             -ou  MM  hoi*r  from  the  porch,  4  th 


-     14    -  J£.  £.     -a. Trap 

unf ailin?  regularity,  the  sons  of  the  Audubon  hermit   thrush,  —  tho 
finest  bird  volco  in  tho  pnr".. 

re  :  ippiscf  Affp  HIBr       T 
The  foliar  lag  briof  ronar&s  ar  a  from  tho  present  v/ri  tor's  boo!^, 

"Lend  3irds  of  northern  Kew  Yorlc",     13iey  apply  as  well  to  sirs'  study 
in  Yellowstone  Fasti  us  any/lierr  olso.     "Csrry  a  pencil  tmA  poclcot  memo- 
rantaa  boo^:  thorn  on  tho  spot.     A  field  ;;lass  or  an  opera  3I8M 

is  a  great  help.     It  is  best  to  dress  plainly  ana  well  to  wear  stout 
w.terproof  shoes.     If  tho  sun  •shine,  brl  try  to  It.-'ep  it  on  your 

bacle,  so  -four  birds  irhen  first  seen, shall  be  in  mftlt 

light"*  your  first  gllapti  of  an  elusive  bird  is  of  utmost  importance, 
for  it  nay  bo  your  la3tj  henot  the  greet  Importance  of   ;ood  initial 
lighting  on  fomf  subject.     She  earliest  ana  latest  hoars  of  dcyli£it 
I  best,  moraln*  preferred  for  most  species,     "Above  allt  aln  to  see 
r^^lgtilairVr  *£&  distinctly.     General  and  inaccurate  impressions  are  of 
little  or  no  use".    When  still  in  doubt  of  a  spe-.ie  ,  consult  a  Ranger 
TTaturalist  or  Katuralist  Guide.     "®ie  study  o f  birds  i     the  field  calls 
for  Treat  patience,  just  a  reasonable  snount  of  caution  and,  of  course, 
common   -onfio^" 

(TiSneJ)  ^taund  J,    lawyer 
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Dr.  '.'.«.  2.  Hornaday,  He*-  York  Sftati  Soolo  ;Icr ■:  :f  F«w  Yor>, 

Dr.  Joseph  Srinnell,  University  of  California,  Berkeley,   Dallf,, 

Superintend  on  t  Horace  11.  "lbright, 

Mr.  E.  J.  Sawyer,  Yellowstone  Park  ik.turalist, 

Mr.  J.  tt  Haynes,  Acting  Director,  Yellowstone  NcrtC  Llusetuu 

Homes    (ebster)     "The  processes  bonio  on  the  heads  of  many  ungulr>te§ 
(hoofed  mammals)  and  used  chiofly  as  weapons  of  offense  or  defense. 
The  term  includes  structures  of  seven-.  1  distinct  kinds,  sometimes  median 
in  position,  but  usually  lateral  and  paired.     Those  of  cattle,  sheep, 
goats  and  true  antolopes  are  unbranched  r.rd  j>emanont  and  usually  present 
in  both  sexes.     They  consist  In  a  bony  sheath  of  epidermal  substance 
(tough,  fibrous  material  of  which  true  horns  are  composed)   supported  by 
a  bony  core.     Those  of  deer,  specifically  called  antlers,  are  solid,  bony, 
usually  branching  outgrowths,  which  are  shed  and  renewed  annually,  :nd 
are  present  usually  only  in  the  male.     Those  of  the  pror.ghorn  are  in 
some  :espocts  intermediate  between  the  above  types,  — " 

Antlers?  {  ebster)  riThe  entire  horn,  or  any  branch  of  the  horn,  of  an 
animal  of  the  deer  family.     Antlers  differ  from  the  horns  of  other  rumi- 
nants (hoofed  animals  which  chew  the  cud)  in  being  solid,  generally 
branched,  bony  outgrowths,  shed  and  renewed  annuallyt    Usually  they  are 
present  only  in  the  male,  but  also  in  the  female  of  the  reindeer  and  cari- 
bou,     -hen  growing  they  are  soft  and  covered  with  a  downy,  vascular 


-     2     -  KffiTWttft  iJ 

covering,  the  velvet,  which  afterwards  wears  or  is  rubbed  off.     The  main 
stem  is  called  the  beam;  the  branches,  the  tines  or  points.     The  latter 
ire  generally  more  rranberous  in  older  animals,  horns  of  young  bucks  be- 
in;;  simple  si>ikes. — " 

Pron?hora:   (debater)  "A  peculiar  roninant  confined  to  the  treeless  parts 
of  the  western  United  States  and  Mexico.     It  is  not  a  true  antelope,  but 
the  sole  representative  of  a  distinct  fcmlly  (Antilocapridae).     The  color 
is  chiefly  a  yellowish  teasny  above  and  white  below,  with  a  white  ra&p 
l>i.tch  and  a  tawny  collar.     The  horns,  which  are  present  in  both  sexesf 
and  furnished  with  a  aiiijle,  antnrior  pron£,  are  hollow  raid  set  on  a 
bony  oo^o  um  in  the  oson,  ,o,  otc,  but  are  shed  annually,  as  in  the 

deer.     It  is  now  much  reduced  in  rarabers. 

It  is  interesting  to  note  that  the  true  horns  are  spoken  of  as  a  ,rhorny 
sheath  of  epidermal  substance,  supported  by  a  bony  core"  and  are  compar- 
able to  the  ficgoraaila  or  to  the  hair  or  hoofs,  pitxjesaoa  of  the  skin. 
/nd  on  the  other  hand  we  have  the  antlers  which  aro  composed  of  bone 
and  are  processes  of  the  skeleton. 

In  Yello.;stone  National  lark  the  horns  of  the  mountain  sheep  and  of  tiie 
bu?fuloo3  are  tlio  only  true  horns.     Those  of  the  elk,  doer,  and  moose 
are  true  antlers.     3iose  of  the  oronc^horns,  or  antelopes  as  thqjr  **• 
called,  are  the  intermediate  ones  described  by    ebstcr  in  the  ebove.     The 
pronghorn  is  tlie  only  hoofed  animal  ic  the  world  that  ever  sheds  its 
horn-sheath. 
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The  antlered  animals,  ell£,  deer  and  noose,   rhed  their  horns  in  the  very 
early  spring  or  late  winter,  in  February  or  Haroh  usually,  and  imedi- 
ately  thereafter  the  new  ones  start  to  ^row.     BvsftQg  the  time  that  the 
horns  are  growing  they  are  soft  and  spongy  and  are  covered  with  a  thic'*: 
layer  of  sld.n,  end  the  v7hole  structure  i3  richly  suppliod  with  blood 
vessels  <rnd  nerves*    'The  blood   is  the  building  agent  and  the  nerves  keep 
the  arrowing  horns  very  tender,  so  that  the  animal  will  not  use  than  nor 
ever  touch  than  ££oin-t  anything  hrjrd  if  he  can  avoid  it»     Bm  they  aro 
oarefully  protected  against  injury  while  they  are  still  soft.     The  horns 
are  fully  grown  in  late  Aujust  or  "eptombor  but  the  protecting  skin  does 
not  dry  up  and  start  to  pool  off  until  the  last  of  the  month  of   ">eptenber# 
Then  the  animals  rub  them  against  trees  and  bushes,  ■tripping  off  the 
dead  sMn  and  leaving  the  new,  sharp  antler  fully  gmwn,  ready  for  the 
fighting  season. 

All  American  horned  animals  have  hoofs,  but  all  hoofed  animals  do  not 
have  horns,       e  immediately  tldilk  of  the  horse  and  the  pig*     All  of  the 
native  hoofed  manuals  in  Yellowstone  National  park  are  nnlnants,  chew- 
ing  the  cud* 

(Signed)  Marguerite  Lindsley 
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Footnote: 

This  alphabetical,  partial  list  of  the  animals  aba?  ing  some  of  the  syno- 
nyms was  compiled  first  with  the  aid  of     ebaters     tandard  Xdctionary  and 
copies  were  sent  to  Drs.   Mb  f«  Horaaday  of  the  Hew  York  state    .oologioal 
rk  and  Joseph  G-rinnoll  of  the  University  of  ^alifomiia  for  their  correc- 
tions and  sutXJestions.     /dotations  were  placed  there  by  those  men  and  their 
initials  follow  each  correction  or  addition  made  by  tharu      -here  they  diff- 
ered both  authorities  are  given*     Dr,  Eornaday  ^ivea  as  his  final  authority 
the  Century  Dictionary.  danger  Hartfuerite  idndsley* 

Approved  byj 

Superintendent  Horace  M.  Albright, 

llr.  J.    '•  llaynes,  Acting  Director,  Yellowstone  Park  liusoxm. 
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Revised  to  date  and  approved  byx  ;_jj  .2Q.#  1336. 

Superintendent  Horace  !».  -  lbrig'ht, 

Dr.  B,     •    ^onard,  in  charge  of  th©  rangor-naturclists, 

Mr.  T'.  J.   lawyer,  Park  !Ta'.:urf>lifit, 

Mr.  J*  P.  ITaynos,  Acting  director,  Yellowstone  Park  Llusoui!. 

The  buildings  on  your  rl  ?ht  aro  the  hones  of  sane  of  the  prorairont  raen  of 
the  park*  The  first  one  is  the  Hayner.  Picture  liop  where  you  can  get 
films  if  you  want  to.  'Ve  will  go  slowly  for  the  next  block  and  sire  any 
who  wish  to  get  films  a  chance  to  cctch  up.  The  next  building  is  the 
home  of      '.chols  of  the  Yellowstone  Perk  Retell  Company.  The  next 
building  is  the  sumer  hone  of  :>.  Tiild,  the  owner  of  the  hotels. 

This  will  give  you  the  first  view  of  the  formation*.  This  one  is  Hyman 
Terrace,  very  delicately  colored  and  is  building  toward  the  north. 
Straight  across,  the  hi jh  pointed  formation  is  Liberty  Cap.  It  nay  have 
been  at  on©  time  much  larger  than  that,  and  have  been  worn  down  by  ero- 
sion. Jicsrty  Cap  i3  really  the  inner  core  of  an  extinct  hot  spring. 
There  is  a  hole  or  crevice  up  the  center  where  the  water  used  to  bubble 
out  bringing  with  it  different  minerals  in  solution,  and  as  it  ran  dowa 

over  the  sides  it  threw  out  of  solutton  these  substances  and  deposited 
them.  Then  after  a  long  time  the  water  stopped  flowing  and  erosion  set 
in,  wearing  it  down  to  the  inner  core  that  you  see  there.  A  Tittle  to 
the  right  of  it  you  see  another  formation  that  i3  much  similar  to  Liberty 
Cap  in  shape.  That  is  the  Devil's  Thumb  and  was  formed  in  the  way  way 
as  Liberty  Say  but  Is  r:ot  so  old.   e  will  hit  the  formations  at  the  end 
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of  our  trip  but  I  will  take  this  opportunity  to  try  to  tell  you  a  little 
about  the  formation  of  these  springs,  *s  I  said  in  my  talk  last  night 
they  are  very  old.  around  tiararaoth  the  formations  are  largely  calciun 
carbonate  or  travertine.  It  builds  up  very  rapidly  and  wears  down  very 
rapidly  —  is  a  very  soft  material.  How  calcium  carbonate  is  soluble  in 
hot  water  containing  carbon  dioxide,  There  are  vast  layers  of  limestone 
under  us*  The  water  bubbles  up9  dissolving  the  limestone  and  bringing 
it  up  in  solution.  How  if  you  will  notice  here  at  Hymen  terrace,  the 
formation  is  in  the  shape  of  pans  or  ote^s,  one  above  the  other.  That 
is  due  to  the  fact  that  the  hot  water  containing  the  travertine  in  solu- 
tion bubbles  up  out  of  the  ground  forming  a  pool,  naturally  the  water 
on  the  outside  is  cooler  than  the  water  on  the  inside,  so  the  carbonate 
is  thrown  out  of  solution  and  deposited  faster  tround  the  outer  edge  of 
the  pool*  This  '.seeps  en  until  the  water  is  almost  walled  off  by  these 
deposits*   ell,  eventually  the  pool  fills  up,  overflows  and  the  water 
forms  another  pool  down  below  it,  The  process  is  repeated,  That  ^ivos 
us  the  effect  of  pans  or  steps  and  if  you  will  notice  you  will  find  that 
practically  all  of  the  formations  here  at  L'eremoth  are  built  up  in  that 
way. 

How  about  the  coloring  in  the  formations.  You  may  have  heard  that  it 
is  due  to  chemical  coloring  but  it  is  not*  She  coloring  in  all  of  the 
springs,  or  practically  all  of  them,  is  duo  to  algae,  which  are  micro- 
scopic water  plants,  The  different  colors  represent  different  specie! 
and  these  different  species  grow  in  the  different  temperatures  of  water* 
3o   you  can  be  pretty  sure  that  every  ifferent  color  represents  a  diff- 
erent temperature  of  water,  The  grey  part  on  beyond  Liberty  ap  is  all 
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dead  formation  —  that  is,  there  are  no  active  springs  on  it*  The  algae 
can  only  live  in  the  water  and  as  soon  as  the  water  stops  flowing  the 
algae  die,  and  the  color  fades*   e  call  that  dead  formation*  There  is 
Just  one  other  thing  about  tho  formations  and  tiiat  ia  about  walking  on 
them*  I'll  have  more  to  say  about  that  later  but  I'll  just  say  here 
that  the  formations  are  very  delicate  and  when  they  are  broken  they  can 
never  be  replaced,  so  please  be  careful  about  throwing  stioks  or  anything 
on  tho  formations  and  above  all,  be  careful  where  you  step* 

The  buildings  back  of  you  are  the  old  Fort  Yeilowstono  buildings*  Up 
to  1916  this  x^ark  was  petroled  by  soldiers  and  1'anuoth  Hot  Serines  was 
Fort  Yellowstone  wlii^h  played  an  important  part  in  the  history  of  the 
early  northwest*  The  buildings  were  the  hones  of  the  commissioned  and 
non-cammissionod  officers  of  the  old  fort.  ~hey  aro  now  occupied  by  the 
park  officials?-  tho  superintendent,  assistant  superintendents*  chief 
electrician,  chiof  on>;inoer,  a  rancor  station,  post  office,  museum,  in- 
formation offise  etc*  The  large  open  space  between  v.b  and  the  buildings 
was  the  parade  fround  of  the  old  fort* 

Il'ro  going  up  the  Sepulchre  fountain  trail*  As  I  said  last  night  it 
isn't  a  hard  trail*  It  is  a  steady  climb  for  the  first  mile  but  w©  aro 
goin^  to  rest  several  times  between  here  snd  the  top  and  we're  soing  to 
take  it  slowly.  I  don't  enow  how  many  of  you  have  clone  any  climbing 
before  but  for  the  sake  of  those  who  have  not  I'll  tell  you  what  I  find 
to  be  tho  easiest  way*  If  you'll  take  slow,  uniform  steps  —  the  best 
way  I  can  describe  it  is  by  slow  motion  pictures.  Take  the  slow  uniform 
steps  and  keep  it  up*  It  isn't  climbing  that  tires  a  person  bo  much  as 
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sudden  motions.    Running  alon;;  ahead,  sitting  down  and  resting  and  then 
naming  on  ahoad  again  —  that,s  what  tires  you  out.    Also  when  you  are 
;oin£  up  a  steep  grade  lower  your  hips  and  out  down  the  length  of  your 
steps,  —  I  think  you1 11  find  that  helpful*     There's  ^uat  one  other  thing 
I  want  to  say  "before  wo  start.     I  want  to  take  the  load  when  we  start 
and  I  want  to  keep  it  thronut  the  trip.     There  are  two  reasons  for  this* 
First,  if  I  find  something  I  want  you  to  see  and  someone  is  fifty  yards 
ahead  of  the  party  I'm  gflag  to  have  to  waste  a  lot  of  breath  calling 
him  back  and  he's  going  to  have  to  travel  an  extra  hundred  yards;  and 
second,  if  there's  any  animal  on  the  trail  he  will  be  the  only  person 
to  see  it  and  will  ruin  the  chances  of  the  rest  of  the  party  for  see- 
ing it.      *>  I  want  it  distinctly  understood  before  we  start. 

I'm  soinj  to  ask  you  to  cooperate  with  me  in  this  hike.     Shis  is  a 
nature  study  hike  and  naturally  different  people  will  see  things  thqr 
want  to  know  about*  —  now  there  ero  lots  of  things  on  this  trail  that 
I  don't  know  about  and  I  an  going  to  be  free  to  tell  you  if  I  don't 
know  —  if  I  am  free  to  tell  you  if  I  don't  -mow,  you  should  feel  free 
to  ask  mc  anything  you  don't  know  about,  -  so  if  you  see  something  thafc 
interests  you  and  I  don't  call  your  attention  to  it,  ^ust  call  my  at- 
tention to  it  and  I  will  do  my  best  to  help  you  out*     Let's  go, 

Five  minutes.  Better  sit  dorm  and  sot  off  f  your  feet.  You  passed 
several  flowers  on  the  trail  as  we  came  up  th::t  stretch.  The  fairly 
high  ones  looking  like  little  blue  stars  are  false  forget-me-nots  or 
stick-seeds.     The  white  ones  about  eight  inches  hi{jh  were  wild    joraninms 
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and  the  pink  ones  the  seme  shepe  aa  the  white  ones  nre  also  wild  ,*eranitins 
of  a  different  species.  The  bl#,  flat  xsnbols  of  white  flowers  that  yon 
saw  about  half  way  np  —  there  are  some  over  there  across  the  creek  —  are 
coy/  parsnips.  The  ones  that  look  like  brown-eyed  Susans  are  hellanthella 
or  mountain  sunf lower.  You  will  see  a  lot  nore  flowers  as  we  50   on  up 
and  it  is  interesting  to  see  the  change  in  flora  as  ?/e  .70  higher. 

You  will  notice  several  different  kinds  of  trees  on  the  trail.  We  see 
four  kinds  of  evergreens  on  this  trip.  The  Bout  las  firs,  the  spruces, 
the  pines  and  the  3"BnlP©r3»  i»n  tell  you  a  little  about  them  now  and 
then  I  *11  show  rroxi  the  difference  farther  up.  The  pines  are  always  char- 
acterized by  having  the  needles  coming  out  in  bunches  ranging  from  2-5 
needles  in  a  bunch,  depending  on  the  species.  The  spruces  have  the  nee— 
dies  spirally  arranged  and  coming  out  one  in  a  place.  The  fir  —  that  Is 
the  taglft*  fir,  thi3  big  one  we  are  sitting  under,  has  the  needles  cob* 
Ina   out  one  In  •  olace,  but  the  needles  are  flat  and  rather  soft  \?hile 
in  the  spruce  thny  are  stiff  and  liard.  There  is  another  way  of  telling 
a  Douglas  fir—  if  you  ftet  a  #>od  sample  you'll  see  that  the  loavos  are 
on  both  sides  of  the  stem  and  donft  go  clear  around  as  they  do  in  the 
spruce.  Somebody  the  other  day  slid*  "It  look3  as  if  he  had  his  hair 
parted  in  the  middle."  v,ell  it  dons  look  a  lot  that  way  and  you'll  see 
the  resemblance  when  you  r»ot  a  sod  specimen.  Now  the  other  evergreen  is 
the  ^cnipe^»  I  cm  show  you  a  juniper  better  than  I  can  tell  you  about 
it.  Time  to  ^0. 

How  this  is  one  of  the  junipers  I  spoke  about  baok  there.  This  is  the 
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erect  form,  Juniperus  soopulonsn.      .e  will  have  to  wait  a  little  w':ile 
before  I  can  show  yon  the  other  spocies.     notice  those  trees  with  a  blue 
tint  over  in  the  ravine  to  your  left.     Those  are  Colorado  blue  spruce** 
rhey  are  used  in  town  a  lot  for  landscaping  and  if  you've  ever  bought  then 
you  ecu  appreciate  them  here*     They  cost  from  *5.   to  v15.  from  the  nursery- 
man— we  grow  them  out  liero  for  nothing*    All  right,  another  five  minutes. 

This  water  is  all  right  to  drink  but  take  it  ea3y.     It's  the  last  water 
you  will  sot  for  some  time  but  don't  drink  too  much  —  I  don't  want  to 
have  to  carry  anyone  homo.     Jomcone  asked  me  about  this  flower*    !?hat's 
what  we  call  baby's  broith.    Anyone  know  p  different  name?     .iueen  Ann's 
lace  is  another  none  for  it*     ?hese  trees  are  quaking  asps,  aspens  and 
trembling  aspens,  are  other  names  for  them*     Vatoh  thaa  for  a  moment  and 
you'll  see  why  they  have  that  name.     2hey  catch  the  slightest  breeze  and 
quiver  in  it*     Ehat  is  due  to  a  very  peculiar  construction  of  the  leaf 
stem*     It  can  move  sideways  where  the  ordinary  leaf  can  move  only  up  and 
down.     IJhose  3cars  on  the  bark  are  due  to  the  elk  eating  t3ie  bark  in  the 
winter  time,  or  rubbing  the  "velvet"  off  of  their  horns  on  it.     I  used 
to  say  it  was  due  to  the  elk  bcrkinj  the  trees  but  one  day  someone  told 
me  she  didn't  know  elk  barked.     All  right,  tine  to       > 

How  this  next  stretch  is  the  longest  of  any  on  the  trip*     IJotice  the  scars 
on  the  bark  or  these  aspens?    It  is  hard  to  find  a  single  tree  in  t!iis 
grove  that  doesn't  have  a  scar  on  it*     Someone  reminded  mo  the  other  day 
that  it  would  be  a  dandy  hiding  place  for  a  zebra.     I  did  see  a  deer  in 
here  outlay  tho.     2ho  trees  with  the  soars  so  completely  oamoflagod  him 
that  I  would  have  missed  him  entirely  if  one  of  the  party  had  not  seen 
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him.     Did  I  toll  you  that  these  trees  belong  to  the  seme  family  as  the 
cottonwoods?    ITotice  the  shape  of  the  leaf  and  you1!!  see  thoy  resemble 
the  cottonwood  leaf. 

The  stick-sssds  are  surely  thick  uj  here  this  tine  of  year.    Jfotlce  those 
mushrooms  up  in  tlie  trees?    -Anyone  have  ao.  idea  of  how  they  &ot  there? 

ell,  the  pine  squirrels  out  here  are  very  fond  of  them  and  whenever  you 
ses  a  mushroom  up  in  H  tree  like  that  you  may  he  sure  that  the  squirrel 
has  dropped  It*  ryono  coming  back  there?    By  the  way,  in  case  yon 

don*t  '3iow  what  tliis  bush  is  i,  *  ebrush.       age  tea  is  made  of  a  diff- 

erent spociea  from  this.  j:iat?     It  was  ■  grouse* 

Notice  those  tracks  in  the  mud  over  to  the  left*     They  are  deer  ;.racka. 
The  elk  make  much  larger  tracks  ItaB  that  and  the  elk  are  much  hi  r^ier  up 

tlilc  time  of  the  year.       e  rest  at  the  top  of  this  jrade  for  twenty 
minute j.    -  11  right,  another  five  minutes. 

Thsro  i-re  oevonl  n**?  f louvers  at  thi3  height.     These  high  ones  are  delphi- 
■tSM  or  larkspur  —  yes,  you  cultivate  them  in  yonr  garden  but  they  don#t 
grow  as  high  as  this.     The  blue,  sweot-pea  sliaped  flower  on  a  spike,  this 
cue,  is  mountain  lupine.     If  anyone  oomeo  from  Texas  you  call  it  "Texas 
bXw*e-'toxu2et,,  down  there.     Then  this  little  blue  one  is  the  harebell.     I^tin 
name  taapanula.     Those  bright  red  flowers  are  Indian  paint-brush.     You  may 
see  then  in  different  colors.     I  have  seen  them  shade  from  white  to  a  dark 
brown.     Jomeone  brout<ht  me  this  one*    It  is  firewoed.     It  is  called  fire- 
weed  because  it  is  tho  first  f lower  to  grow  after  a  forest  fire*    The  color 
is  about  the  ssae  as  that  of  the  wild  geranixja  but  the  size  will  always 
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toll  It.     It  Id  different  in  stiax>e  too.     -"here  1b  •  rod-tailed  hawk— 
see  him?     If  ho  turns  $ust  ritfit  rrcm  can  soo  the  flesh  of  his  red  tail— 
thera,  get  It?    That  ie  what  is  commonly  called  a  hen  hawk  beck  east 
but  it '8  very  seldom  that  you'll  ever  find  that  fellow  eatinc  chickens. 
Time  to  go. 

This  is  your  last  climb  no  cheer  up.     The  rest  of  the  way  is  down  grade. 
This  bis  fir  tree  was  in  a  forest  fire  sorae  thirty  or  forty  years  ago. 
The  fire  seems  to  have  killed  all  of  the  other  trees  but  this  one  was 
only  scorched  around  the  base.    All  rigfct,  \ie  it  re  foi*  twenty  min- 

utes.    If  any  of  you  smoke  be  sure  to  pal  out  your  matches  before  putting 
them  derm.     Does  anyone  have  any  (junctions?    If  yon.  do  a.  I'll 

try  to  answer  them.     I  promised  to  s'  *  the  llffiTf  fll  batwa*fl  the 

evorfjrwens  so  ■qnoe  who  is  interested  come  over  hern.     Biis  little  fel- 
low is  a  Douglas  fir,  paeudotsuga  macronate,  v.Mc?'  I  false  hemlock. 
The  way  to  always  tell  one  of  these  trees  is,  as  I   said,  by  $he  flat  leavas 
and  by  the  leaves  goir/*  out  on  each  side  of  the  stem,     lamamber  ^hat  I  said 
about  having  the  hair  parted  in  the  middle?    2his  wir  what  I  mean. 
Another  sure  way  is  by  the  cones.    Notice  this  three-pointed  appendage 
coming  out  from  under  each  scale.    That  is  characteristic  of  thi3  tree. 
Row  this  one  i3  a  spruce  and  can  always  be  told  by  the  fact  that  the  nee- 
dles come  out  all  over  the  stem  and  are  sharp.      0  liave  two  kinds  here. 
The  Colorado  blue  sv>ruoe  and  the  Engelmann  spruce.     I  once  heard  that  the 
way  to  tell  them  apart  was  to  feel  the  needles.     If  they  ware  sharp  they 
ware   "olorrdo  bine  spruce  and  if  they  were  sharper  they  wera  Bngelmanns. 
I  won't  guarantee  to  tell  the  difference  that  way.     It  is  very  hard  to  tell 
the  difference. 
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How  the  plnofi  ere  very  easy  because  they  always  have  the  needles  caning 
out  in  tranches  and  not  one  in  a  place  as  do  the  firs  sad  spruces.    That  is 
the  way  to  toll  a  pine  when  you  see  one.     2he  different  species  are  deter- 
mined by  the  length  and  number  of  the  needles  •     '^lieae  are  limber  pines  or 
pinus  fleaeilis.     By  the  way,  does  anyone  loiow  how  to  tell  the  age  of  an 
evergreen?    'Veil  a  year,s  growth  Is  represented  by  the  space  between  two 
sets  of  branches.       o  cell  a  place  ''.There  a  set  of  branches  comes  out  a 
whorl  and  the  space  between  whorls  represents  one  year.    For  example,  if 
this  whorl  grew  for  the  year  1922,  thin  space  will  represent  the  growth 
made  by  the  stem  in  1923,  etc.    All  rj£ht,  twenty  minutes  is  up.     Be  sure 
to  put  out  your  cigarettes  and  ashes. 

This  is  the  be3t  view  we  will  get  on  the  trail  of  the  valley.     Across 
there  is  llount  ">erts,  that  is  tho  vol  ley  of  tho  Gardiner  River  and  the 
north  entrance  lies  'Iowa  in  that  direction.     rJower  Fell  and  S«ap  Hoosevelt 
£.-•©  up  the  valley,across  there  is  Bunsen  reafc  which*  as  I  said  last  ni.^rfc, 
is  composed  largely  of  rhyolite,  a  volcanic  lava.    2hat  is  9bow  ?as§  and 
back  of  us  is   .■epulchre  Ilountain.     It  sets  it3  neme  from  a  large  sepulchre- 
sheped  rock  on  the  riorth  slope  of  the  mountain  vhlch  is  visible  from  Gardi- 
ner but  not  here.    From  now  on  I  wish  everyone  would  be  a  little  more  quiet 
than  usual  because  we  are  going  to  entor  tho  timber  and  we  will  have  more  of 
a  chance  of  seeing  animals. 

e  are  turning  off  now  on  to  the  Snow  -ass  trail.    Shis  trail  leads  up  from 
Xsnaoth  and  up  into  the  pass  and  out  upon  :)wan  Lake  flats.    Notice  the  soil. 
It  is  calcium  carbonate.    At  one  time  ahe  formations  were  this  far  up  the 
hill.     f.?hat  must  have  been  a  Ion/?  time  ago  because  several  x>laces  along  here 
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you  will  be  able  to  see  r.L^na  of  glacial  action  on  rocfcs  which  shows 
that  the  formations  wars  tt   hare  vhen  the  glaciers  oame*    How  look  -.2iere 
the  springs  are.     How  lonr?  It  too't  for  thera  to  ?et  to  their  present  loca- 
tion no  ana  knows* 

Tron  hero  flown  you  will  sea  that  the  soil  is  made  up  of  this  hot  spring 
fo  mat  Ion  an  3  when  you  strips  the  formations  you  will  see  that  there  is 
northing  else  but  travertine*     2hia  la  the  trailing  juniper  of  which.  I 
apoloa*     Saire  one  of  the  harries  and  crush  it.     ^eco^nlse  the  smell? 
CJhese  are  the  imtat  trm  which  the^  max©  ^ln*     B  I  ih  has  the  latin 

of  junlperoa  aiberloa. 


shells  are  interesting*     Has  cnyone  on  explanation  of  how  these  snail 
shells  got  hare  a  mile  and  a  half  from  the  nearest  water?    Ho,  thev  were 
not  left  when  the  water  receded*     If  they  had  been  they  w>uld  have  been  de- 
stroyed and  oevered  up  a  thousand  years  a*o*     ?he  only  way  I  can  explain  it 
to  you  is  using  pert  of  the  theory  of  evolution.     C?heae  snails  are  land 
snails  and  are  the  direct  descendants  of  the  water  snails  that  lived  here 
when  water  covered  this  country*     Bat  as  the  victor  rjraduclly  subsided  the 
snails  adapted  themselves  to  their  now  environment  or  perished*    'i'hoy  wisely 
chose  the  former  course  and  hare  we  hare  a  new  species  which  is  perfectly 
fitted  to  its  environment*     You'll  find  those  under  logs  end  roolcs  along 
the  trail* 

Sow  around  the  next  turn  we  shall  see  probably  a  couple  of  mantles  marmots 
or  ground  ho^s*     ?hey  are  always  rp  there  sunning  themselves  and  If  we  go 
<Ttiietly  and  don't  mates  any  sudden  ^cves  we  can  pass  ri^ht  under  them*     'i?here 
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they  are.     3e  careful  and  don't  frighten  than.     They  are  very  closely  re- 
lated to  the  eastern  rpWTnd  hog  or  woodchi-ck.     practically  the  sane  thing. 
Here  Is  a  bunch  of  frin  ,od  gentians  —  the  largest  bunch  that  I  know  any- 
thing about  in  this  section.     Se  careful  of  then  and  do  not   pick  than 
"because  tomorrow's  perty  will  want  to  see  then  too. 

Here  we  are  at  the  fomatiouu.     This  is  called  3oda    \oring.     It's  the 
sane  kind  of  water  that  you  pay  five  cents  a  glass  for  over  the  soda 
counter  excopt  that  is  cold  and  this  is  wann. 

The  rest  of  tho  trip  is  purely  formation  guiding  and  does  not  belong  In 
the  field  of  nature  study,  altho  I  always  brought  my  nature  study  parties 
bac>  over  tho  formations  as  it  was  tho  only  chance  some  of  than  had  to 
vio\;  the  aprin-js* 

2his  is,  of  course,  but  a  ronr^i  sketch  of  the  things  covered.    "Things 
would  corae  up  in  the  course  of  the  trip  to  vary  the  conversation  and 
talk  from  time  to  time,  but  generally  speaking*  thi3  is  about  the  field 
covered  daily. 

(  :igned)   :»rr  0*  Yoager 
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Introduction:  None  of  the  members  of  the  park  ranger  f oroe  are 
permitted  to  accept  gratuities;  they  do  not  expect  fees  nor  will 
they  accept  them.    The  National  Park  Service  provides  free  guide 
service  at  the  principal  points  of  interest  in  the  park.   Please 
feel  free  to  ask  questions,  make  suggestions,  or  give  constructive 
criticism  at  any  time  without  obligation  to  me.    I  hope  you  will 
enjoy  this  trip  as  much  as  I  usually  do. 

JUPITER  TERRACE:  To  your  right  you  now  see  what  is  known  as  Jupiter 
Terrace  which  is  the  largest  hot  spring  formation  of  its  kind  im 
existence.   We  usually  think  of  water  as  tearing  down  and  wearing 
away  rook  as  it  has  done  thru  the  years  in  the  many  canyons  in 
this  part  of  the  world;  here,  however,  we  find  it  building,  as 
high  as  six,  seven,  or  eight  inches,  or  even  more  in  a  single 
season. 

This  is  a  comparatively  soft  formation  and  is  known  as  travertine. 
It  is  composed  of  calcium  carbonate  which  contains  also  a  trace 
of  magnesium  carbonate.   At  Old  Faithful,  and  elsewhere  in  the 
park,  the  formations  are  oalled  geyaerite,  and  are  composed  of 
silica,-  hydrous  silica  as  hard  as  glass,  known  ao  scientists  as 
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silioioue  sinter. 

Surface  water  seeping  down  thru  the  cracks  in  the  earth,  comes 
into  contact  with  hot  lava  or  steam  rising  from  more  deeply  buried 
igneous  rook,  which,  however,  is  comparatively  close  to  the  sur- 
face of  the  earth  here,  being  only  a  few  thousand  feet  below  us. 
The  hot  water  then  rises  to  the  surface,  seeking  its  own  level  as 
it  does  in  any  ordinary  spring.   This  water  in  its  travels  enooun- 
ters  vast  beds  of  limestone,  and  because  it  contains  oarbon  dioxide 
it  is  capable  of  taking  considerable  of  the  lime  into  solution. 
As  soon  as  it  reaches  the  air  the  gas  is  given  off  and  the  burden 
of  the  mineral  is  deposited  on  the  surface.   There  are  four  fac- 
tors which  cause  the  deposition  of  this  lime  as  travertine: 

1-  evolution  of  the  oarbon  dioxide  (carbonic  acid  gas). 

2-  evaporation  of  the  water. 

3-  cooling  of  the  water 

4-  extraction  of  oarbon  dioxide  by  the  algae,  tending  to 
precipitate  the  mineral  content  of  the  water. 

In  those  plaoes  elsewhere  in  the  park  where  silicious  sinter  is 

being  deposited,  the  action  is  very  much  slower  as  silica  is  so 

much  less  soluble.   It  takes  many  years  to  cover  over  a  pencil 

mark  in  one  of  the  geyser  basins. 

Some  of  the  very  early  visitors  to  this  region  attributed  the 
colorings  to  the  presence  of  the  oxides  of  iron  and  other  minerals. 
If  that  were  the  case,  how  did  they  account  for  the  fact  that  in 
ten  days  or  less  after  a  portion  of  that  terraoe  dries  up,  as  it 
sometimes  does,  there  is  not  one  iota  of  oolor  left?  The  color 
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is  due,  in  fact,  to  mimite  bits  of  living  organic  matter,  micro- 
scopic plants  called  algae,  and  they  are  found  growing  in  very 
hot  water.   The  algae  and  other  primitive  forms  of  plant  and 
animal  life  found  here  are  comparable  to  the  most  anoient  life 
on  tne  surface  of  the  globe.    Tne  lighter  colored  species  always 
grow  in  the  hottest  water  and  the  darker  browns,  yellows  and 
greens  are  found  where  it  is  cooler. 

We  are  standing  in  a  grove  of  trees  belonging  to  the  great  wil- 
low family,  ponulus  tremuloides,  conaaonly  called  aspen,  quaking 
asp,  or  trembling  poplar.   Notice  the  small  roundish  leaves  and 
tae  stem  flattened  sideways,  hence  the  constant  wiggling  of  the 
leaves.   This  tree  is  the  main  food  of  the  beavers  in  the  park. 
The  black  soars  on  the  bark  of  these  trees  are  where  the  elk 
have  nibbled  it  when  the  trees  were  young,  or  where  they  have 
scraped  their  antlers  against  it  when  they  are  trying  to  aid  in 
the  shedding  of  the  velvet.   The  magnificent  antlers  of  the  elk 
and  deer  are  growing  s.ost  of  the  time.   As  soon  as  they  are  shed 
in  the  late  winter,  growth  of  the  new  antler  commences.   All  dur- 
ing this  period  the  horns  are  covered  with  a  velvet-like  skin 
which  is  generously  filled  with  blood  vessels.   The  blunt  ends 
are  the  growing  points  and  are  very  sensitive  and  soft.  Between 
eight  and  nine  months  are  consumed  during  the  growth  period,  and 
in  the  fall  of  the  year  the  "velvet"  splits  open  and  is  scraped 
off,  leaving  the  completely  formed  antler.   This  process  takes 
place  every  year  in  the  males  of  both  the  deer  and  elk. 
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Mount  Everts,  the  mountain  facing  us,  is  composed  oi  limestone* 

d  shales,  sedimentary  rooks  *hioh  W3ra  laid  down  in  tie  bottom 
of  a  shallow  ssa  which  overwhelmed  this  area  during  the  Cretaceous 
Perioi.   Specimens  of  rock  froa  the  face  of  this  mountain  show 
foeuila  of  the  shell-fish  and  there  is  cone idsr able  ooui  to  be 
found  there.   There  is  a  layer  of  igneous  rook,  rhyolite,  of  com- 
paratively recant  date  capping  the  southern  end,  while  the  cliff- 
like  face  of  the  mountain  shows  at  its  northern  end  two  or  three 
layers  of  lava  embedded  in  the  Orataceoua  strata.   Tiese  were 
forced  in  there  in  the  early  stasje  of  volcanic  activity  in  the 
park  rozion.   The  vertical  face  of  the  mountain  is  due  to  a  fault 
or  break  in  the  rooks.   The  rock  over  which  we  now  stand  was  once 
on  a  level  with  the  top  of  Mount  Everts.   A  great  split  in  the 
rock  occurred,  and  this  side  fell  in  a  distance  of  some  1500  feet. 
Ju3t  such  strata  as  we  see  in  the  face  of  Mount  Everts  lie  buried 
deep  beneath  us  here.   It  is  froir  these  buried  rooks,  identical 
with  the  unburied  rocks  of  Mount  Everts,  that  the  Hire  of  these 
hot  springs  is  taken.   In  the  geyser  region  the  hot  water  rises 
thru  volcanic  rocks  instead  of  limestones,  and  hence  geyser  water 
contains  practically  no  lime* 

The  three  larrre  hot  springs  at  the  top  of  the  terraoe  are  the 
JUPITER  SPRINGS  or  the  MAMMOTH  HOT  SPRINGS  proper.    There  has 
been  much  discussion  about  the  colorings  of  the  various  springs 
thruout  the  park,  making  it  a  most  mysterious  matter.   There  is 
absolutely  no  color  in  the  water  itself.   The  natural  oolor  of 
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clear  water  in  large  bodies   is  blue,  and  this  may  be  due  to  the 
reflection  of  the  sky  or  the  refraction  of  light  or  both.      At  any 
rats   it   is  a  problem  for  the   student  of  light.        One  thing  you 
will  notice,   that  where  you  find  the  bsautiful  green  pools  such  as 
Emerald  Pool,  you  will  find  the  bottom  and  sides   lined  with  yellow 
algae  and  all  of  us  know  that  yellow  and  blue  together  make  green. 

Here  in  this  am&ll  area  (between  JUPITER  and  ANGEL  TERRACES)   we 
find  three  of  the  rarer  trees  of  the  park  growing;   the  limber  pine, 
the  red  cedar  and  the  Douglas  fir.        The  principal  tree  of  the  park 
is  the  lodge-pole  pine  which  you  will  see  along  the  roads,  except 
in  the  vicinity  of  Mammoth, 

The  aaall  twisted  trees  with  shaggy  bark  are  the  so  called  western 
red  cedar,    juniperue  soopulorua,        Notice  the  small,  scale-like 
leaves  standing  opposite   eaca  other   in  pairs. 

Tuese  trees  with  the  long  needles  are   limber  pines.      "Limber*  be- 
cause  they  are  very  flexible  and  you  can  tie  their  smaller  twigs  into 
knots.        This  is  pinus  flexilis  of  the  white  pine  family  and  you 
are  able  to  tell  it  from  the  lodgo-pole  pine  by  the  needles.        All 
of  the  white  pines  carry  their  needles  in  bundles  of  five,  while 
the  yellow  pines,   of  which  the  lodge-pole  is  a  member,   carry  theirs 
in  bundles   of  two.        This  tree   is  seldom  found  above   7,000  feet. 

This   large  tree  is  a  Douglas  fir,   one  of  the  finest  trees  in  the 

park  for  siae  and  real  beauty.        It   is  M»,^+0, 

3  *   is  pseudotsuga  taxifolia  and 
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you  o?n  readily  dietinsuieh  it  by  the  extra  three  lobed  scale* 
on  the  conee.   This  low  shrub  growing  about  ita  base  ie  the 
ground  juniper  or  creeping  juniper,  juniperus  communis  sibirioa. 
Notice  the  prickly,  flat,  pointed  leaves,  waxy  white  on  the  upper 
surface  and  set  on  the  ste*  in  threes. 

ANG'SL  TSPRAOE:  T:iis  ia  the  Angel  Terrace,  so  called  because  of  the 
purity  of  the  deposit  and  the  resulting  snowy  whiteness  of  the 
terrace  when  inactive  and  the  algae  are  not  covering  it. 

BUJISOT  PEAK,  the  mountain  to  your  extreme  left,  was  aamed  for 
Robert  W.  Bunsen,  a  famous  German  physicist  and  the  author  of 
Bunsen* s  theory  of  geyser  action,  as  well  as  many  laboratory  ap- 
pliances that  soirie  of  us  know  very  well,  such  as  the  Bunsen  burner* 
The  mountain  is  composed  of  dacite  porphery,  p>   volcanic  lava. 

The  mountain  next  in  line  to  the  right  of  Bunsen  Peak  ie  TERRACE 
MOUNTAIN  which  ia  capped  with  hot  spring  formation  or  travertine 
in  a  layer  hundreds  of  feet  thick,  indicating  tnat  the  formations 
are  wery  $old.   On  the  top  of  this  mountain  axe  found  rocks  foreign 
to  the  vicinity,  fhich  were  undoubtedly  brought  by  a  glacier  dur- 
ing one  of  the  three  glacial  invasions  of  the  northern  part  cf  the 
park.    This  gives  you  some  id3a  of  the  great  age  of  the  hot  spring 
formations.   Tomorrow  when  you  go  out  by  way  of  Norris,  you  will 
go  thru  a  region  known  as  the  Hoodoos,  a  great  chaos  of  ancient 
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travertine  rocks  which  have  been  broken  zaa   tumbled  down  from 
Terrace  Mountain. 

DTCVIL'S  KITCHEN  Id  an  old  hot  spring  crater  about  35  feet  deep 
and  possibly  75  feet  long.    It  is  interesting  to  go  down  into  if 
you  -^nt  to  get  sor.e  idea  of  the  inside  information  on  the  hot 
springs.   This  will  give  you  a  good  idea  of  the  way  in  tfkltm  the 
whole  formation  is  probably  honeycombed  bsneath  us.   Another  in- 
tereating  thing  about  the  Kitchen  is  that  it  i9  the  hose  of  b?,ts 
of  a  southern  species  very  seldom  found  this  fax  north,  but  here 
they  live  in  this  cave  the  whole  year  thru.   You  I    :ear  them 
squeaking  and  if  we  are  very  fortunate  one  may  fly  out  for  us 
even  in  the  day  time. 

We  are  now  about  four  hundred  feet  above  the  Mammoth  Hotel  and 
have  come  nearly  1^  miles.   T.iis  is  the  highest  point  ve   attain 
and  there  is,  consequently,  no  more  climbing. 

This  is  called  BATH  LAKE  and  before  the  plunge  at  Mammoth  Camp 
was  built,  was  a  favorite  place  for  swimming.   The  deepest  point 
under  the  diving  board  is  eight  or  nine  feet  deep.  (Experiment- 
put  a  paper  funnel  over  the  bubbles  coming  up  thru  the  water  and 
demonstrate  ths  smothering  action  of  the  gas  (COg)  which  -Till  ex- 
tinguish the  flame  of  a  lighted  match.) 

The  warm,  flat  rooks  around  nere  are  very  attractive  to  snakes  and 
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we  often  find  them  on  our  walks  over  the  trail.   The  big  ones 
most  often  seen  i~CQ   bull-snakes  and  are  of  the  constrictor  type. 

Wf   attain  a  good  size*  averaging  from  six  to  eignt  feet  in  length 
in  the  adult  snake #  and  they  are  not  harmful.   In  fact  they  are 
"iciai  in  that  they  live  on  Harmful  rodents  and  insects  and 
in  a  rattle  snake  country  they  even  kill  rattlers.    Iu  is  against 

5  law  to  kill  snakes  in  tue  park  and  it  would  be  a  good  thing 
if  people  everywhere  ?/ere  educated  to  know  which  are  the  benefi- 
cial and  which  the  harmful  snakes.    There  are  no  harmful  ones  in 
t:i3  park. 

9BAIGX  SPRING  was  formerly  called  Orange  Geyser,  tiio  it  is  not 
a  geyser  at  all  but  a  hot  spring  which  will  probably  soon  cap  It- 
self off.   By  this  I  ptsu  that  the  water  will  reach  its  own  level, 
the  opening  will  gradually  beco^  stopped  up  with  ita  own  deposit 
and  the  water  will  seek  a  itp  outlet.   The  result  will  be  similar 
to  Liberty  Cap,  an  extinct  cone  we  will  see  farther  on.   There  axe 
no  geyeers  at  Mammoth.   The  formation  here  is  not  strong  enough  to 
withstand  the  pressure.   Three  things  are  essential  for  a  geyser 
according  to  the  most  generally  accepted  theory,  Bunaenfs,  of  gey- 
ser activity.   Subterranean  heat.   A  long  strong  tube  or  reasonably 
even  fissure  •apable  of  withstanding  great  pressure.   Water.   Sur- 
face water  seeping  torn  t^e  cracks  and  fissures  fills  the  tube 
gradually.    The  *ater  at  fcfet  bottom  of  the  tube  becomes  heated  to 
much  above  the  boiling  temperature  at  the  surface  because  cf  the 
great  pressure  of  the  weight  of  the  water  above  it  in  the  tube. 
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finally  the  boiling  joint  of  the  water  in  the  bottom  of  t-ie  tube 
is  reached  and  the  water  starts  to  bubble  and  seethe.   Some  of  it 
is  splashed  out  at  the  top,  thereby  lessening  the  pressure  (due 
to  the  weight)  of  the  column  of  water  and  the  remainder  in  the 
tube  is  shot  out  in  the  eruption  of  the  geyser. 

Just  above  CLEOPATRA  TERRACE:-  Here  is  a  good  shady  place  for  a 
bit  of  history.   The  first  administration  building  of  the  park 
was  built  on  top  of  Capitol  Hill  in  the  form  of  a  blockhouse. 
This  was  done  as  a  means  of  protection,  as  the  Indians  were  prov- 
ing quite  troublesome.    In  September  187?  a  band  of  Nez  Perce 
Indians  came  into  Mammoth  and  killed  a  man,  one  of  a  party  of 
tourists  who  had  been  frightened  by  the  Indians  in  Hayden  Valley 
and  were  leaving  the  park.   This  occurred  at  the  little  cabin 
which  stood  in  Clematis  Gulch  and  which  was  used  as  headquarters 
before  the  blockhouse  was  built. 

Below  us  you  see,  to  the  right  of  Mammoth  Hotel,  what  was  for 
years  an  army  post,  Fort  Yellowstone,  with  quarters  for  four 
troops  of  cavalry.   lot  until  19 IS  was  this  fort  finally  aban- 
doned.  The  commanding  offioer  of  the  post  was  also  the  superin- 
tendent of  the  park  and  his  men  were  on  all  of  the  stations  out  in 
the  park,  doing  the  work  you  will  find  the  rangers  doing  now. 
There  was  considerable  dissatisfaction  among  the  enlisted  men  at 
being  called  upon  to  do  this  sort  of  work  when  they  had  gone  into 
the  army  to  drill  and  to  learn  to  become  soldiers.   So,  finally, 
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the  Department  of  the  Interior  took  over  the  administration  of 
the  park  and  the  soldiers  were  replaced  by  National  Park  Rangers. 
You  will  find  the  men  in  uniform  stationed  at  each  and  every  sta- 
tion, entranoes  included,  in  the  park.    It  is  up  to  them  to  see 
that  you  are  given  an  opportunity  to  enjoy  your  trip  thru  the  park, 
they  will  answer  your  questions  to  the  best  of  their  ability. 
They  will  find  you  if  you  get  lost.    Their  duty  i©  your  service. 
Service  to  the  public  in  the  national  parks  is  based  on  the  policy 
of  treating  everybody  in  a  kindly,  friendly  and  courteous  way, 
and  if  any  members  of  the  party  have  been  treated  discourteously 
or  service  has  not  been  satisfactory,  we  would  like  to  have  a 
statement  of  his  experiences  which  could  be  given  the  ranger  in 
the  Information  Office  or  to  the  secretary  of  the  Superintendent 
in  the  Administration  Building,  the  square,  gray  building  between 
the  hotel  and  the  white  Weather  Bureau  building.   Also  the  tourist 
is  invited  to  write  his  criticisms  to  the  Superintsndent,  Mr. 
Horace  M.  Albright. 

The  building  in  front  of  which  you  see  the  stack  of  horns  and 
antlers  is  the  Government  Information  Office  and  Museum  and  there 
you  will  find  a  ranger  on  duty  from  7:)0  a.m., until  10:00  p.m., 
to  show  you  thru  the  museum  or  to  help  you  to  choose  your  route  out 
thru  and  beyond  this  park  and  into  the  others.   There  are  ninteen 
national  parks  in  all;  one  in  Hawaii,  one  in  Alaska,  one  off  of  the 
eo^st  of  Maine,  and  the  rest  all  in  the  United  States  west  of  the 
Mississippi  River.    Of  these  Yellowstone  is  largest  and  oldest. 
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The  mountain  to  the  west  of  us  here  is  SEPULCHRE  MOUNTAIN  and  is 
of  early  basaltic  breooia,  a  voloanic  lava.   The  name  was  given 
because  of  a  very  definite  rook  formation  of  that  shape,  the 
shape  of  a  tomb,  which  is  best  seen  against  the  sky  line  from 
Gardiner.   To  the  north  of  us  we  see  the  northern  end  of  the 
Absaroka  Mountains,  Absaroka  meaning  "home  of  the  Crow".   This 
is  the  very  high  range  that  bounds  the  park  on  the  north  and 
east.   To  the  west  are  the  Gallatin  Mountains,  of  which  the  high- 
eat  mountain  inside  of  the  park  is  a  member,  Electric  Peak, 
11,135  ft.   To  the  south  rises  the  most  beautiful  range  of  them 
all,  the  Teton  Ran-re,  and  some  day  we  hope  that  it  will  become 
a  part  of  the  Yellowstone. 

Very  little  indeed  is  known  of  the  Yellowstone  re-ion  before  the 
advent  of  the  white  man.    The  red  men  whose  legends  take  in  all 
of  the  country  around  us  have  said  little  or  nothing  about  the 
Yellowstone.   As  you  know  the  Indian  is  most  superstitious,  and 
as  there  was  little  here  that  he  wanted,  with  the  exception  of 
obsidian  for  his  arrowheads,  and  ad  he  preferred  his  purgatory 
after  death  rather  than  before,  he  stayed  away  from  the  land  of 
the  evil  spirits  that  he  believed  this  to  be. 

This  i3  C^LOPATRA  TERRACE,  so  called,  perhaps,  beoause  it  is  so 
very  changeable,  one  year  here  and  the  next  gone  entirely.   When 
active  it  is  one  of  the  most  effeotive  of  the  terraces  and  photo- 
graphs well  because  of  the  dark  background  of  the  hill  and  trees. 
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This  little  bush  with  the  bright  yellow  flowers  is  <*iite  a 
common  one  here  and  is  known  &a  shrubby  cinquefoil,  dasiphcra 
fruoticcsa.   It  belong©  to  the  same  family  as  the  rose,  "Cinque 
foil"  means  five  leaves  and  applies  to  the  five  leaflets  in  the 
compound  leaf  of  the  bush. 

CAPITOL  HILL  is  a  very  fine  example  of  a  terminal  moraine,  the 
dump  heap  left  by  a  glacier.  It  was  deposited  on  top  of  the  tra- 
vertine, showing,  again,  that  the  hot  springs  antedate  the  glacier*. 

HYMEN  TERRACE  is  named  after  the  little  god  of  marriage.  Hymen, 
or  more  generally  known  as  Cupid.  Yonder  is  LIBERTY  CAP  of  whioh 
I  told  you  in  connection  vith  the  capping  off  of  Orange  Spring, 
and  the  Devil's  Thumb,  a  similar  formation.   They  are  cones  of  ex- 
tinct hot  springs,  considerably  harder  than  the  formations  around 
them  which  may  have  erroded  away,  leaving  them  standing  there.  How- 
ever the  surrounding  formation  is  probably  the  more  recent  as  it  is 
more  like  the  dqposit  being  laid  down  at  the  present  time. 
The  strata  indicate  that  these  were  formed  by  springs  which  were  at 
the  cores  of  the  cones  of  Liberty  Car  and  the  Devil's  Thumb. 

Thie  concludes  the  free  guide  trip  for  this  morning.  The  Informa- 
tion Office  and  the  Government  Museum,  as  I  have  said  before,  will 
be  open  until  10:00  tonight.   The  exhibits  there  pertain  ohiefly  to 
the  natural  history  of  the  region.   I  shall  be  glad  to  walk  down 
there  with  those  of  you  who  wish  to  visit  it  now. 


May  7,  1926... 


:   i ::::  -:■  v       "    i:   r    .  ^         :.i  i: 

Kr.  J*  B«  Karnes,  .  oting  Director 9 
Yel  lows  tone  Pftlfe  Uusetcu 

Aoorovrd  by;  :.;-•   .0.   1926. 

Soperintendent  !!•  11.  Albright* 

I>r*  E.   j.   Jonard,  in  charge  of  tho  ranger-nature  lists. 


In  the  i?irohole  Sanson,  vThcre  ft  new  road  is  bein?*  built,   "here  w&s  dis- 
covered in  1925,  by     rnger  Paries  of  2iadi3on  Junction    langer  Station,  ft 
reraarlcable  cross  section  of  a  geyser  basin  of  prehistoric  age.       Ten  now, 
on  frosty  mornings,  steam  is  seen  i3sul^  from  crevices  along  the  l-'lrehole 
"•Jver  at  the  base  of  the  rhyclito  l^va  cliff  shich  rises  600  feet  perpen- 
dicularly above  the  river.     Unquestionably  the  top  surface  of  this  cliff 
was  eroded  aeny  feet  during  the  ages  throu#i  Walon  by  sic.?  erosion  the 
river  cat  the  ~reat  cross  section  seen  today*     The  irregular  areas  on  the 
side  of  the  cliff  ^?ere,  no  doubt,  at  one  timo  chambers  flllod   :1th  hot 
•water,  bat  no  one  can  tell  whether  the  surface  manifestations  were  ;LUiea- 
cert  hot  spring,  erupting  geysers,  a  transition  frna  one  to  the  other, 
0"  a  easbination  of  both* 

Before  the  cross  section  forming  the  present  cliff  was  out,  obsidian 
sand  and  other  surface  rattarir  Is  were  washed  into  the  orifices  of  these 
«fcBRbors,  fi* m  Uy  filling  them,      ^illcious  cement  has  made  a  herd  rock 
of  this  debris  -  a  levered  sand  roe'e,  totally  different  in  both  texture 
and  origin  from  that  of  the  cliff  itself,  yet  30  like  it  in  color  that  it 
escaped  discovery  until  fifty-three  years  after  the  Tel lews tone  national 
i'arkwftft  established  (1372). 


-      -  ir£ 

Interesting  indeed  is  the  fact  that  this  revelation  is  on  uho  east  well 
of  Hationcl  ."ark  Mountain,  nszaed  to  cimemi'ate  the  birth  of    'The  na- 
tion: I  parte  idea"  in  Hm  then  nearby  oaerp  of  the  #ashlrorn  Party  in  1870. 
Actional  xarfc  Liountain  marls  the  resting  place,  end  actually  repeals  one 
of  the  pioneer  geyser  basins  of  Yellowstone  Kational  i'ar :,  t?hloh  has  to- 
day the  most  famous  active  thermal  springs  and  geysers  in  the  world* 
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Th3  TWPT?'?  STf!T?98  are  rather  unimportant  pools.      The  object   of 
greatest   interest   is   t^e   atuwp,  which  was  not    thrown  in,   but   is  wfcat 
regains  of   i    tree  which  grew    V  ere.      Frorr  a  vent  nnr   the  stump, 
water   i3  sometimes  arouted   to  a  height   of   four  or    five  fe«t.      The 
TWQTrv  BT9?fT m  present  a   ^ood  view  of  how   the  algae  vary  with    the 
temperature  of  the  water.      Near   the   stump  where  the  water   is   the 
hottest,    the  al^ae  are  nearly  white.      As   the  water     oves  off  in 
this    iir motion   ( tl  e   crowd   starts   to   follow   the   fluids)    it   cools  and 
the  algae  are  r-uch  darker.     You  wore   told  yeats  fterw 

by  the  guide  that   the  algae  are  closely  related  to  the  seaweeds 
and    >row   in  Yellowstone   National   Park    in  waters  of  a   te»  ture 

as  hiih  ay   197    i agrees   fahrenhcit.      The  trees   on  both  sides  of 
the  road  were  killed    by   the   hot  water    from  the  TTIPt?T?   RTftTVRJ  • 
The  white  material  at   the  bases  of  the    tress   is   cilicn  that   has 
been  deposited  as  silicious  sinter   by   the  water  drawn  up  by  capi- 
llary action.      That  process  will   continue  no   longor,    because 
there  i3  nothing  left  to  draw  ur    the  water.      You   know   that   in 
order   to  have   trees  petrify,    it   is  necessary   for  water  carry* 
mineral  matter    to  replace   the   structure  coll  by   cell.      Usually 
petrified   trees  are  fallen,   but   in  the   La»ar  Fiver   volley,    in 
ft*   northeastern  pari  of   +ho  rark,   petrified   treoa  are   found   in 
their   natural,   urr*    vt  rosltlons;    twelve   layers   of   them   in 
t. 
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These   flats  are  used,   during   the  wintar,   aa  feeding    irounds  by 
tbe  elk.      With   the  approach  of  warm  weather,    the  a  3   30   to 

higher  altitudes.     There   is  jk   necessity,    I   believe,    for  re   to 
enumerate   the  animals   of   the  park.      I  rright  state  that   the    .    -. 
animals  that   it   is  permissible  for  tie  rangers   to  kill   are  the 
solves,   the  coyotes  and  the  mountain  lions,  aa  esa  only   in 

restricted  areas,   designate!  by   the  ev   tr  intend  eat   of   the  rark. 
To   set  at  ease   the  minds   of   tho   1-  lies,    I'll  that   there  are 

no  rattlesnakes   in  the  park,   altho  there  are  some  harmless  ones 
such  as  water  and   bull  snakes. 

The  trees  we  are  paas^  <~n   1  die  ^inss,    identified  by  t^o 

needlss   in  each  cluster.      Tn   Ihii      ortlea  of  the  r  arV  we   ►nve 
mostly   led  le  rines,   -?ith   just  a  sprinkling  of   firs  and 

jess.      In  other   sections  where  other   evar^reena  are  found, 
aa  wall  aa  ieciluous    treas   sue!    an      illosr  and   aeren,    eon  e  other 
apecies  might  predominate.     The  flowers  are  not   to  be  picked, 
because  we  sjant   the   tourists  who  come  after  you   to  hare   the 
Banre    opportunity   of   enjoying  then   as  you  have.     They  are  (usually) 
lupine,    yarrow,   aster,    Indian  paint  urush,   compositae,   anJ   lark- 
spur.     ( -ome   fringed  gentians  ana   monkey    flowers   later   on   in   the 
trip  — -  point   out   flowers). 

The  park,   an  you  were   told  by   the   lecturer   last   night,    was  macis 
a  lational  Park   in   1&7?   by   act   of  Congreas,   after   considerable 
agitation  by   such  puhlic-spi^itel   rren  as  Washburn,    Lan   ford, 
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Doane  an?   Hed>es,    to  MntioB  so^e.  )r«  are   prmetieally   no   T   - 

aian   la  .  snds   about    t're  park.  %   of  the  early   trappers    told 

aces    $ood  yarns;     Jir   3rii  -er,   for  exan-le,    Is   aooredtted  with 
: 
He  once   loc  camp  near  a  t  had    the  property  of 

^urnin^  an  echo   a,ftor      r    i.  ai:<  hours.      Ttia  be  uti- 

lized  as  an  alarm  clock,   c   llir-     out  as  he  retirod,    "Tims  to    ^et 
up".      Six  Lours   later   he  *ould  be  a«raVenei   by   the    sound. 

Another   one  sowetiwen  SOOT edited    to  3ridger    is   this;-  ft 
tion  of  the  par*  aroa  was  cursed  by  ian  ehieftaln   go   that 

everything  was  petrified.      The     ost  as   ouni  feature  of   tJ 

ion  was  diacovered  after   it  ted   that  not   only    tl 

tr^es  ani   flowers,   but  aloo  birds,   waterfalls  nm 

ware  petrified.      One  even*  n     Bridger   atte  .to 

ruil  up  his  horse  on  the   brink   of       wide  ar  ;   asm.      The 

horse  went  r  ver    the   chasw  and  ooBtlmted   on  the  other 

siie  as   tho   it   lair^t  bsrr.   tv  W    .      Bfrtdgtr  concluded    fro*   +  >is 
~t   even  the   f -rce  of  gravity  was  p^trifioi. 

(Following  paragraph  suggested  by   Superintendent  Albright). 
Briefly   the   explanation  of     ^yse*  action   is   this:      the  lor    , 
irre.ul&r   geyser   tube  extending  into   the   earth   for  a   few   hun- 
dred  fat,    becomes  filled   by  melting  snows  and   other   surface 
waters.     This  water   in  the   tube  is  heated  by  superheated  steam 
rlslfig  from   the  uncooled   rnass   of  lava  beneath.      It   is  well   known 
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that   tha  pressure   In  water   (bein^  due   to    gravity)    increases  wlf 
the  depth  and   that   the  boiling  point  rises  ho  increase  in 

pressure.      Finally,    stean  forming  ^tt   the  bottom  of  the  tube  causes 
the  wster    to  overflow  at    the  surface   sufficiently   to   lessen   t 
pressure   in  the   tube.  en   there    *s  flash   of  st  which 

expels  the  water  cin-    *:he  eruption. 

The  WRISTLF  m  once  or    t  jlce  a  season.  rs  who   *ere 

close  by  during  the   last   eruption    *ere    -  ;ded   because,   as   they 

•aid,    *We  could  hardly  he^r  ourselves  think*.      As  a  natter  of  fact 
the   sounl  can  be   heard   for   half  a  *.ile.     Visitors   frora  the   east 
often   take   this   for    the   source   of   the   popular  drink.      la.       :     :n 
askei,    "lill    t*  yser   play    if  one  whistles   in  the  right   key?r 

To   anion   T  always  answer,    "Try  and   seel" 

After  we  cross   th&  orse  k    lndlj   Stay  on   the  walks.  e  le; 

is   the  CLTF^  ~P»TNG    ':  temperature  of  l^o  de -rees   ffc]  sit. 

It   always  boils  as   it    is  doing  now,   and  Is  noteworthy  because  the 
hot  water    in  It   is  oo  close   to   the  c  water   in  IRON  C  .It   is 

possible  to   catch   fish   in   the  creek,   swing  then  over   into   the  pool 

cook   them  without  removing  them   fror   the   hook.      But  Depertaental 
regulations  rrohibit   this    inhumao  practice,     otherwise  I'd    rledly 
demonstrate J     On  both  sides  of  the  walk  you  will   see   some  of  the 
best  algous    growth  examples   in  this  Upper   leyser   Basin.  t  RAIH- 

B01?  POOL,   en  the   left,    is  r«ore  beautiful    than   <?UESET  LAKF,    on   the 
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right.   '  7,    however,    Is  hotter   and   larger.     We  seldom  see  any 

wore  of  SUNSET    than    -re  are  sejin      today,    because   of  the    quantity  of 
steart  emitted.      Thio   Is   the  3  RAH  :f?TTV  poof,,    IS?  de-reeo 

fahrenheit.      Contrary   **?    I  "^r   tr  •  M  M.c-n,    u  doeo  not   ol^anes 

the  handVirchiaf .      A  1  ef  throwp  In  M   the   fz.T  side  of   the 

pool  will  r-ifi  by   th  .•  convection  currents  down   into   the   cr    tar, 

and  after   a  few   seconds,    rill   be  returned   to   the   surface   (I  hopa), 
wliere   the  hub  irn   rieiag.      Letfs   go    this  way.      This  is   SUT5RALD 

POOL,   and   Is  consii^re^    tfeo  m  oool   in  the  rark. 

As  a  r    of  fact  -rater   is  the   scute  as  the  wat9r   in  the  blue 

pools  bu4    lower   ir  to  tars,    the    toapermtttrt  being  only  157  de- 

graos   fahrr  Bheit.      Th-  '  llo^  al  ^e  3   chance   to    yrow,   and 

relic  ^ue,   pro/face   the   saaatlfoJ    greenish 

effect.      The    lo:?&   y^u   3^3  tore  t-  ll  bv  tl         ^ra  a   few   years  ago 

and   choVed   the  pool.      Siting  th*  -sinter,  Htional  Park   Service 

succeeded   in  rercovi-  at   of  ■.      The  lo-rs   have  carried  be- 

the   surface  1   deposit  of  y-?ili  -   «1nter  trom  the  crater,   ??bile 

the  continued  dcrosit   ras  acted  as  a  cedent   to   fasten  the   lo^a   to   the 
rook.      Now   it   is   pree  lly   1  ible  to  rry  them  loose.     These  logs 

thrown   into   this  tiful   rool   *y   thotlees  -    r  -ons  years  1^0  are  ex- 

S    3   of   the   tyre   of  vardalisir   fhich  wo   so   earnestly   try   to  disco1     - 
age.  **  park   is  yours,    for  your  I  *asure,   end   *e  urge 

you  to  be    thotful   of   1  ill  ions  of  others  el         ~e  ooniag  after  you 

and  ^ho  ^.Iso   have  t   to  appre  *  the   lovliness  and  b' 

of   it  and   for    *>how  It   should  be  preserved. 
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00  decrees    fahrenlnit,    was   so  named   bee-  use    it   bolls 
ia  ?ray   all   of   the    *.lrwe.      Of   rv  years   it    baa  developed  a  h^bit 

of  draining,    ri ich   it    '  aea  no*   on  the  av  f  once  a  week.      Quite 

suddenly  the    rater  drains  out,   ler.vinj  bo   I   entirely  dry.      It 

renaine   so    from  thirty   to   aixtj   i . -uutfca,  ilia  and  bol~i:  _ 

goes  on  as  before* 

The  BLACK  SAID  POOL,    1;\    iegreea   fahrenheit,    is   eo   nawid    from   ite 

location   in  ~      ol    Fand  Basi    .      It   is   Q  t   the  »o»t  1  of 

the  blue   poole;   it  la  too  hot   to  it   th-  af  al ^ae,   *ad   it 

is  40  fe8t   in  diacetsr.      Beyond   the  m>KCY  ^L  is  a  region  known 

as  (PfCIVn  LACl*   because   from  it  umerous   interesting 

specimens.      The    trees  hav  n  kille  the   hot   #uter   aai  are  *n- 

cmcte-i   with   sinter,    the    eaa  o  as   those  abe  &    I   spoke  at    the 

Tmr-^  oTqT 

The  blaok   sand    frcr  which    tMi  Ln   is  tmm9&$   In  *  lass 

c-  1  .     Ian.      Obs  La  .r    ,  I  itrscus   rook 

wfcic>    r  3   sht-n  lava  .  *  before  crystallization  sets   in.      Those 

of  ycu   vhc   ojwa   fro*   Baa  ,  ;bt,    saw  r  Mr",  ~«.vm 

-03   frcf:   llaarcictl..      Yo-u    w\  fro»!  Wast  na  *ill   see   it 

later   on.      To  rn  to  i.      It   is  «  a- 

lltlea  on  our   r  and   fakes  a  ^ood  road   if  wa tared  fi  ntly. 

1C7   railes,   constituting  an   Ivparti     I  ■   ***&   sy 

are   strin>le1    tiicc   iiily. 
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The   r*;~              [         latly  r  trip 

yest             afternoon.  i*  th^n  the 

\   being  202  leg? tea  -   fcn* 

prosaive,                            ■     LI :,    Uie  to  t        groi                                 .      -*r— 

othar  difference  la   twn*  will©  the  '  I  a?    -»^ery   e- 

STMTTICSfl,    the  P?l  ?    never              s.      It  is  9*1 

that   in  191S,   as  a  result  of  a  cer*    in  00m  t, 

rain,            *rsra  refil                                                that 

it  to  be,      inc    . 

The  DAISY  plays  on  a  seventy   minuts  l»o                  rtaffvml.               ivaa 

a  vory                  ;ive  display,    tending    I  r  to  a  be                          to 

fast   for  three         at  as.                 !  a 3,   so 

we  raay  as  well  wait   for   it,  9  atones    ti        your 

shoes.      Behind   you,    across   the  read,  is   an   iniioat             r             DAICT, 
called  BOSITA  pool.      About   ten  fclnut 

^TTA  POOL  star  ns   io                   nrt   1*  by   14   in. 
slowly.      Then   it  refills  until   It   covers   so  area  perhaps    four    fast 
square.            1 1  '  .      ft or 
DAT           lays. 

Another  pool   cor.                      ^Sely  •    beyond    it,    on 

la   of  the  t  *  -                  :rees    f 

ran1  sit,   drains   -be                        J__  n.           Pi         the   next 

interval   It  refills.  "   lay,   Iral      3  10   the  bril- 
liant and  after                         a,   notice  ho*   the  water  rus1  icfr   into  tha 
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grate*  refilling  i    .  J    r    «=  cone  in   the    ii stance   is 

fcno^n  a3   the  fBTTI  '.    irurted   for  at   least   fifty- 

:r   year  a. 

itVT  3*YSFBf    owed,    of  course,   fro^  Ita   location,    dvti  a 
ul  41aj  lay,    aa   it   plays  to  a  ;  of  £G   to   100  feet,   arch- 

In-  the  ^r   in  this  direction   go    that   it   falls   in   to  the  river, 

the   FTr  ^.      By   so^t*    this   geyser    la   calls  1    the  rrusical    royser   be- 

•  it  "Ore  "*.     Yo  it  remember,   however,    that 

OLD  FAITHFUL      lays   "•Njath    it*       I        ry  Moon".      The   RIVTOSI^E  plays 
about   tii  nutes  a  of    internals.      It   is  rather 

11   play  next  ab^ut    o'clock. 

The  SPA  POOL,    JO   fa   t    ir    .Hamate  r                 t.    an  apparent  depth   of   15 

fa^t,    ia  nared   for             ?urope»:                      1  springs  at  .    bacauae 

this   pool  T.*as    euppg                       sess  KSfiioinal  qualities.  Occasionally, 
It             :s   for  a   fa*      I     itee    to  so              to  20  feet* 

fithlo  recent  yean   (l^T'-a?)    the  IWEICATOH   (    ign  removed)   haa  be  >n 

lay   to            Lght   of  oi  ired   feet   for   fifteen  minutes, 

(^viience  of   ex-             rary             3rs  Robartaon  and    Alcorn).      tt   has 

1. 

it  uni'iue  all  of   the    reysera.      The   ex- 

planation offered    for    t!  is   is,    tto  t   the  sillcioua   sinter  haa  bean 
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deposit td   ar  rooto   of  i  fan  That   theory    can- 

not   be  pro van  yt 

t  will  never  he  done.      You  have  se m   or  tor!       enou -.h   ovsr- 

trees    to  >  age    t  .  Iirity 

*tew  and   this    f«  .    I  *.      the  GROTTO  of  the 

tint,    as    its   eruption  Is  irro  .ular   in   length,    15   ~inutes   to   *    hours, 

and   the   li  *1   is   frore  two  to  ei  <ht   hours.      Tv  .*vctur  ft  be 

seen    to         I  bast   sdvai  n   the    zeyser   Is  not    in  action,    and    in 

•issing  thft    sr>  •  tiofl   no:  s&Ofe   is    sisst  n^rnr 

.  ROOTS?,   besids  the  (MOTTO*  plays  nt    I! 

•ante  time  to  a  1  1  5  t  .  tioBally,   tws  or   three 

IS  I  on,    It      lays  al-v  . 

GIANT,  t   cor--;,    *he   MAS- 

TIFF,   tc    the    left,    ar      -    ■   BIJOU,    still        I    her    to    the    left.      Tl 

JOU  plays   fost   ox  I     .,    fro«  on  ■    the  I    as 

frcir  both,    to   a   height   of,   as  ■?-.*,   i  bout   15    f^et.      The  UASTIFF 

&3liom  sends   *ater  than   3   ^o   ^  feet    in  the  air.      As  the   level 

of  the  water   is  alrost  of  tvs  crater,    the  -r-ter 

1      even  see-  to    ?o    that  .      ^ru^tions  are    ^regular   and    ir- 

r. .  I   01  AFT   i  er    that    sends  I      B  r    to 

feet  the  er  Tt  i  air 

five    t  -sjtos,  n  be    I         to 

lower,   until*    at    the   eni  •   erv  -  ,    the  water  ascends   to 

but   fifty   fe?t.      The  erupt io  ts   for  £roic  I    to  an   hour   and 

a  half.      The   reason   that    T   icn't    gp   closer    is   this,      Recently    (19?3) 
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water   h%3  been   shot    Brow    several  rrinor   o  iron^    the  cone, 

even   froa  Ign-        t   is   ^lao:    .      This  jn» 

wi  aralag,   to  a  height  .0  tly, 

I  don't   *ant   to  I  . 

a    ilr.ji^y   have   n                                     egula*  o.ie. 
tl-                    ry,    the   cone  has   b                 t   way    lur "  :'- 

century    I                     *iant   baa                        n.                        It  w 
way  or    *hat;                 rtion  wae           >n  s*>*ay  lent 

em          n   ia,    ther   for  a,                                       y.  yal   for 

3 1  ANY   i I   six   to    four*!               3.  on 

the    •...,    so   ve  '  -    loot   for  oj  *in  until    

3  03L0N3,    m    f^et    by   20   fe 
formerly  playel   to  s  0  to   !^0   fee"  ^ven 

res   ti*"e3  .  3    eruptions   h»ve 

13   fr  t.      It    Isn't  a  lose,  liar 

■   of  ':.er,  3 

'iful  rook  for  the  vt  1  »ayo 

attracts!   more  at  Ion   than   D  tic    . 

.OTOR^OAT    Li   m           1.      You  can   U  it,  about    fifteen   feet   off 

are   by   the  obit*  b\>                            ing.  By  lis*                      •?  llv,   you 

will   oe  Vole    to   0             Vo    fa'.             '.-•  ■  sound                                           >t0 

its   rire.      Visiters   tell   ne              it   ■  boat   Biasing 
oylJ nder. 
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The    INKWELL   is    so  nareed   because    it    presents    the    two   colors,    red 
black.  Is  due    tv       I    \at    ti.e    o>  a  peculiar    dt»».  osit    of 

Oulpaide*.      Too  orator    is  800  ■.;  -e    fahr  -nheit. 

The  al^e   In   the   I&Q991  Timon,    M  loft,    are   growintr  in   water 

floting   fr  ATTC  POOL  -  you  1    see  n*x+ .  Lie   the 

ALGOUS  TVRBA0H  do  not   pretest    the  decree  OB   si  g  presorted   in  the 

vicinity   oi    IT*  L,   many  v.  ffi    lool   vpon  tre  oopt] 

n. 

The   CHRn'*TTC   POOL  i»    so   naaeu.  because  of    tna   ieiioate   ai.au in  ,.i    of  * 
color.  musical  ambers  of  rovic  /    furti  er 

explanation.      The  ATTC,    liko   thi 

IUTT  POOL,    is  blun   during  the   i  I    but  koto  of  a   ^rean  during 

3  winter.  cold  weather   cools    the  «riter 

sufficiently  to  porait    the  yellow  ogoo  of   the  al  so   be- 

coaio  aaore   luxuriant.      As  at  B&ERAL  yellow,    sho-  ing  thru 

I  blua  pro  luoes  a                      oi      ct.  lit!      tl  i  tather   i          ta 

the  pools,   rooseraber  .    it  has  no   effoc'    ur-on    tl  c   action  of   * 

geysers. 

WAV^  tq  looks  as   tho  a   succession   of  pahhles  were  being  4rop- 

into    it.  r    flow*   fron  one  pool    t  r.    (  ''ay?) 

a   favee  are,    no   Aoubt,    iua    to   some   peculiar  3   tuba. 


(12) 
Lecture,  Land: 

.->  ffCOHOYfC  B*T8*R  wa«  se  raetl  11  of  tl 

lllod  Bf.       Til 

a  n  away   1r  .  -ed   fr<*- 

f  20  f e  I    . 
than   ha  .    an   th^   It  «*1  to  pi  ;■• , 

■■  ~-  >  .  rar- 


This    *roup  consists   of  the  PTn^irvo  POf^l,    the  largo  opening,    t- 
01MW3  c?vyqi?R,    the  Opening   to    the    f^r   aide  of   the  BURWTIQ  POOL, 
arid    the  TTFPM!   ^^t^***,    the  small  ovenir.     oi         Lt   side,    close  to 
the  erost  of  tie  pool.      The  •    the  f>PA,TT>  play   together, 

I   present  an  inter   sting  comparison.      ?hile  the  TtW*'  <.ys 

to  i  height  of  15   to  20  foot,      .    feet    it    its   best,    the  GRABD 
plays   1^0   to   H00   feat.      The   IURBA1   flays   continuously,   '?hile   the 
GRAUD  plays   in  a  series  oi    spurts,    varying,   usually,    from   fifteen 
seconds   to  n   few  minutes   in  duration*   and  in  number    from  six   to 
sixteen.      The   length  of   the  oruj  t.ion  der  uron  the  number 

spurts,  usually   from  fifteen   to  thirty   minutes.  I   TURBAN  play* 

thruout   the  GPA^n'S  eruption,   and   for    ft f toon   to   twenty  minute© 

iir    the  GRAND  stops.      The  GRAND  plays  at  intervals  of   from   I 
to    twelve  hours,  and   is,    in  my   opinion,    the  most   beautiful  of  all 
of   the    geyser    .      The  BORVUfd  vci*L,    1/3    lO^ToeO   fa  sit,    is  al- 

ternately  calrr   ani   boiling.      The    ■  ho   la  inert    It   'mist   have   seen   it 

in   the   letter   phase,    QQOO <H   he  explained   the   r  oayll       Ifcat 

the  bubbles  of  steam  cor  1  rea^blel   blue  and 

yellow   flsaoo.      The  blue   flames  irsn't   fe   r      fco   see,    bttt    T  rnj^t 
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?ture.  trie. 

I  icture  of    the   ^eveer  eggs    ir.  th*    -'ay:         fcide  was   ta1  ore; 

1  3or   egge    ire  *eyaerite  built  i  ac- 

t   on  of   the   eater,  ea  era* 

Beyon  TLt   la    in      LTBKftT  POOL,      rv    )0j     :I  .      Infre- 

:ntly    it    filie,    ani    ?v    I      "!    vs   to   a   Mi  pM  B         St. 

The  <       •                                  a^e   fi  it,    the                           the 

L,a,ra,    l  .  :?es    f  it,    W  .      Tv;e 

latere**            efcad   to   thee,    li  rri    iy  •;*                    it 

eater   to    '           ol'i    sater    of   tee  ~. 

To   your   left,   aa   you  »t  tfca  CfftHilT. 

Tt  Jh3  anpr or r lately  Mueed,    LettM   it? 

Time  can  b*?    filiei   In  el    i  v : 

1-  1'UiTber  of  elelter  r. 
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0g13g  trip  from  the  hotel,  -  to  he  reversed  if  starting  from  the  camp* 
1-  miles  -  1  hour. 


the  "brown  bull -ling  to  the  rijht  is  the  Karnes  picture  shop*    'Whether  you 
desire  to  fray  or  nut,  I  advise  yon  to   -  a  and  look  rxouud*     You  will 

be  well  repaid*     Before  us  is  the  Hamilton  store  which  sella  almost 
everytfiin^  from  soft  drinzi  to  souvenir   . 

The  steam  up  on  tho  hillside  is  oomins  from  XI-  ,       lone  hot  spring 

which  boil j  continue         .     Fron  it  w&tor  i.  3  for  the  Geyser  Baths 

which  we  will  see  presently* 

This  is  well  named  the  GA37L"  G  .     Its  cone  stands  27  feet  high*     It 

sends  water  30-50  foot  into  the  air  for  half  of  an  hour  when  it  erupts* 
Its  habit  is  to  play  three  or  four  days  in  succession,  then  rest  for 
four  to  seven  days*  "Several  times  each  season  it  has  eruptions  of  an 
character  in  wiiieh  columns  of  water  are  thrown  to  twice  their 
hei^t"*  (Haynes  Qui  do) 


At  this  is  your  first  meeting  with  a  geyser,  I  might  outline  the  theory 
of  geyser  action*     Geysers  are  found  in  but  few  places ;  Iceland  and  Sew 

Zealand  have  some*     The 


Tellewstone  is  the  greatest  geyser  region  in  the 


to  rid,  and  this  Upper  Geyser  Basin  Is  the  greatest  In  the  ]x  rk. 

There  ere  three  requisites  for  geyserst  heat,  water  and  en  irregular 
tube  in  hartf  rook.  2his  is  an  ol 4  volcano  region*  end  deep  3own  the 
leva  is  still  hot.  £hus  ve  have  one  of  the  three,  heat*  'She  second, 
water.  Is  supplied  by  the  abradant  rains  and  ano*..«s*  The  third,  hard 
roe^,  is  this  silicious  sinter  or  g^ys  rite. 


tinea  the  water  from  the  melting  snows  seeps  toward  the  interior  of 
His  earth  and  or-oounters  the  heated  gases  sand  vapors  rising  from  the 
hot  lava,  its  temperature  is  raised  until  some  turns  to  steam,  end 
that  supplies  th  force  to  throw  out  the  rest  of  the  water*  In  sens 
way  cavities  or  walls,  and  tabes  have  bee~>  formed  in  the  hard  lava* 
2he  increased  pressure  as  we  30  toward  the  sYstor  of  the  earth  re- 
<iuires  hi  :hor  temperatures  to  soil  water,  i*e*  change  it  to  steam* 
obviously,  therefore,  the  nearer  the  water  is  to  the  surface,  the 
lower  the  temperature  required  for  boiling*  law  tnaglno  a  column 
of  water  (using  arm  as  an  illustration)*  Ihe  low  the  water,  the 
hottor  the  roc:-?,  so  a  bit  of  water  at  the  bottom  of  the  column  is 
changed  to  stecra*  In  it*?  attempt  to  escape,  It  raises  the  whole 
column*  2hat  raises  the  water  to  a  point  ashore  less  pressure  is 
exerted  against  it,  so  less  heat  is  required  for  conversion  into 
steam*  Suddenly  a  lcr^o  omount  flashes  into  3 teem  which  forces  out, 
in  an  eruption,  the  water  above  it*  2hat  is,  roughly,  the  way  in 
which  geysers  work* 

Shis  colored  material  on  the  geyserite,  is  not  iron  but  a  plant 


growth  jojowd  a*  ajgac,     X  ask  you  Dtt  to  stOjj  on  it  because  stepping 
on  it  Kills  it  and  wo  v«nt  the  visitors  later  in  the  season  to  see  it 
too.     You  0811  see  where  it  has  been  trembled*  let  us  ho^e  07  visitors 
^m>  didn't  realist  the  damage  toey  were  doi     .     ?he  algae  are  hot 
watnr  growths  end  wary  in  hue  vith  the  teE^orrturei  the  hotter  the 
wator,  the  lighter  the  algae*      -c  it  ranges  from  colorless  to  brown, 
thru  mllow,  ore;      ,  .  green  and  is  an  1       ^tor  for  :>lo  tenpera** 

ture  of  the  vrater* 

.2hia   J  05  ?SD  i*OGL  or  castle  fcell  is  ;;bout  193  degrees  Faltroriheit  so 
you  see  no  algae*     Jha  beet  view  is  fraa  the  i  v  .     You  set  an 

idea  of  the  clarity  of  the  water  when  X  tell  you  that  yov.  see  down 

about  forty  feet*    X  am  frequently  asked  whether  ter  is  fit 

to  drink*     Government  chemists  say  there  is  no  thin  j  is  the  water  vhloh 
would  neJce  it  unfit  for  drinking  but  advise  against  it  beoauso  it  con- 
tains so  much  mineral  motter  in  aolutloa*     It  contain  silica,  iron* 
arsenic*  chlorine*  calcium  end  laany  other  aubstaneeet  in  email  quantities 
of  course*     3ie  water  of  the  river  yonder  •  is  drinkable  but 

is  not  jjelatable,  being  warn  due  to  the  nuober  of  geysers  and  hot  springs 
along  its  banla  end  emptying  into  it*      >ater  for  the  purpose  of  drinking 
in  tills  region  in  piped  long  distances,  the  hotel  aid  the  can?  each 
having  their  separate  sources* 

(  If  the  afcttfXLL  is  playing,  point  it  out  before  starting  down  the  hill* 
Usually  there  are  some  flowers  in  bloom  at  the  email  bridje*  Mpt  then 
out,  tuvae  chen,  end  aeration  visitors  against  picking  them)* 


JJ?  ?jy~H  was  first  called  30  IB  by    ,he  Indiana 
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of  a  forest  fire  et  one  tine*     It  joins  the  GIBBOS  to  form  the  :  /  DI30H, 
which,  Is  turn,  joins  the  JWflifiWOH  end  OLLLATIH  at  3nroe  Mortal,  Montana, 
to  form  the     I       U.I.     The  fishes  are  chiefly  trout,  and  no  license  is 
required  for  fishing  with!*-,  the  boizndaries  of  the  park,    She  d.  y*o  limit 
is  ten  fish,  of  a  minimus  longth  of  eight  Inches* 

Shis  is  the  Lion  family?  the  ono  .  ith  tfie  proninent  oono  is  the    JOH, 
this  opening  is  the  MMlj  the  U&&  cm  is  there,  and  the  HALL  OBB 
here  (point  out).    The  UHGB  CUB  end  the  LIQHSS8  have  not  seem  observed 
to  play  for  a  number  of  years  •    f2he    -  -JB  plays  to  a  Lei  ;ht  of  3-i 

feet,  for  fiteen  minutes  every  hour  or  two*     It  starts  wlthevt  varying, 
so  don't  ^et  too  close*     ihe  LI  OK  plays  to  a  hei/*ht  of  60  feet  several 
tines  a  day*     She  LICIT  can  be  seen  from  the  veranda  of  the  hotel,  ?  nd 
no  doubt  yon  %*ill  see  an  era,  tion  of  the  LIGS  during  your  stay  in  the 
vicinity* 


names,  IBQeT  end  AHiSSIC  i>00L3,  signify  nothing*     Iron  and  arsenic 
are  found,  as  I  told  you,  in  some  of  the  park  waters,  in  small  quantities* 
The  coloring  is  not  due  to  iron  but  to  algae,  as  I  explained  at  the  CA3?I£, 

(Sonewhere  along  the  trip  OLD  FaIEBPOL  will  erupt,  so  tell  about  it  When 
it  happens*     If  the  start  of  the  trip  is  made  from  the  3smp,  stop  at  OLD 
I  on  the  way  to  the  3HKAS!Aff)« 

OLD  FAITHFUL  wee  named  by  the  ^sahburn-Ooaie  Expedition  in  1370,  because 
of  its  dependability*  As  a  natter  of  fact,  its  interval  aoeq  vtry*  Al- 
l,  usually,  it  can  be  depended  upon  for  an  eruption  every  sixty* two 
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minutes*  it  is  auso  times  sixty  and  aooetimes  eighty*     5?he  water  mounts 
225  ^o  170  feet  in  the  air  and  She  eruption  It  sts  four     inutes*     A 
very  pretty  effect  is  obtained  wh  n  tl«a  hotel  plays  lta  searchlight 
upon  it*     Shis  Is  dose  the  firct  eruption  after  dark*     The  beet  effect 
is  obtained  from  the  side  opposite  toe  light* 


the  rood  from  OJuD  ZarAttUi.  is  located  the  ranger  station.     ^top 
In  for  any  information!  there's  e  reiser  in  charge  until  late  in  the 

Mi 

■3  is  well  nosed  the  B&iU     It  does  not  erupt*  but  (pointing  out)  the 
little  fellow  eft  the  aide  spouts  all  of  the  time*     The  rangers  have 
named  it  the  Earring*     This  was  once  known  as  the  fl£VIaf3  K&a,  and  you'll 
find  it  so  marked  on  the  old  mane*     It  is  said  that  the  trappers  used  to 
come  here  to  talk  to  his  tetanic  Majesty  below*    Once*  during  a  particu- 
larly bod  winter,  thoy  so  annoyed  him  that  he  could  get  no  rest*     There- 
fore, he  f t  sMnsed  a  flap  sad  buttoned  it  across  so  he  could  hove  some 
roiot*    The    arring  marks  where  the  fastening  was* 


Ai-QCUS  J^OOL  is  so  named  for  the  quantity  of  algae  present*    the  color 
is  deep*  showing  that  the  water  is  cool*    That  means*  however,  compara- 
tively*    Don't  stick  your  fingers  in  it. 

This  HUCH  2VBJMQ  is  one  of  the  nost  beautiful  1  cats  show  you*    'Tan 
rock,  geyserito,  has  been  deposited  In  a  ledge*    The  algous  growth 
metes  it  look  much  like  a  baa  oh,  doesn't  itv    By  comparing  the  shades 
you  will  rexdily  see  that  the  water  is  hotter  at  one  side  of  the  oool 
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sad  also  tii&t  the  water  here  is  much  hotter  than  that  in  the  pool  r/e 
here  just  left* 

(  I  can,t  recall  the  Base  of  this*  located  right  beside  the  BSAfll  SPfUNG 

and  near  Che  DUUBL1??  POOL)*     This •  plcys  ibout  fifteen  feet 

hi^h  a  foe  tines  e  season,  (iAHPSIUlM)  for  about  three  minutes.     It  is 
chiefly  of  interest  because  it  has  two  rents,  one  in  the  sorter,  tne 
othor  here  at  tho  side,     ^onetimes  it  plsys  from  one,  sometimes  from 
the  other  (Skinner)* 

Be  very  careful  horo  snd  stay  away  from  the  D0BB1ST  POOL.     The  reason 
is  th.  >t  the  vaster  extends  some  distance  back  from  the  edges  voder  tee 
surface  and  should  one  fell  in  he  v/oul:l  be  Tory  badly  scalded*    The 
ledge  has  Veen  built  up  very  slowly  as  the  deposit  is  but  a  small 
fraction  of  an  Inch  yearly* 

The  SPOKS  Is  quite  aptly  nmed*    Here,  by  the  way,  is  one  place  where 
the  coloring  in  the  geyserite  Is  due  to  iron  (Mnner)*     The  SPGBCB 
plays  every  three  minutes  for  about  15  seconds,  to  c  height,  as  you 
3ee,  of  fosr  feet*     It  i3n*t  ver  ,  but  it  Tsorks  all  df  the  time, 

so  \?efro  proud  of  It  as  every  visitor  sees  It  in  action.    Eotlce  hew 
the  bowl  fills  and  drains* 

The  HUP  is  nosed  for  the  sound  it  makes*     It  goes  all  of  tho  time* 

The  TOPAZ  is  one  of  the  hottest  bodies  of  rater  in  the  Upper  Basin* 
Its  temperature,  taken  recently  by  men  sent  from  Washington,  was  found 
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to  be  £02*64  Fahrenheit,  es  it  a  light  1 y  belov;  the  'JCJfOXSI 

3B0A  With  a  tSITSmtnrn  of  203  tfahrenhei  t  • 

•eyeful  here*     I  3onft  went  to  alarm  yen  unduly,  but  the 
i-'lrys  without  warninc?,  end,  whilo  I  expect  no  eruptio  ,  one 
on  newer  be  too  sure*  end  2  want  no  one  to  be  exposed  to  that  nfc38 
of  soiiiaing  watoi  which  i  j.m  out  in  e!  1  direction**     ?hat  is  Jhy 

we  have  put  19  the  "DGngeroos-  sign*    £  lady  asted  me  last  Thursday, 
"Whet  Ifl  tliat  thing?"     Z  said,    '-"ho  0U2;OTS3".      Men  why,"  she  aated. 
"is  it  marked  ,dsng-ger-roo3t?,!       e  have  here,  as  well  as  the  COABIBSS, 
dl  g|  Kr^i-  t~&  gHl  v  I     :.     MM  M  MM  IP  M  N  I  0     '■•      fcl  H 
about  thirteen  feet  deep  and  is  always  the  quiet  pool  you  see,  exoept 
after  on  eruption  of  the  £UK*£33#  which  drains  the  T*       .     It  refills 
about  a  dew  and  a  half  after  the  eruption.     3iat  shoves  its  ooimeotion 
**ith  the  OUiryrjg,    How  different  the  TUIBMI     It  boils  that  way 
all  of  the  tlmo*     But  it  also   htiins  after  the  GZASVK33  erupts,  and 
refills  after  the  seas  interval  as  tho  VAU     .     55*en,  instead  of  remain- 
ing quiet  li-M  tlie  V/TJlff,  It  coes  on  boiling*     7!ie  CflAHCTSS  plays  ir- 
rsgulnrly,  to  a  height  of  100  to  200  feet  for  twelwe  to  thirty  six  hours, 
the  guide-booli  rri^os  an  interval  of  ten  to  twen  &  days*     It  nates  so 
nnoti  fuss  that  en  eruption  sannot  -to  unnoticed,  as  in  the  case  of  the 
lA.S'JIrt  or  dEAHf  which  nay  erupt  during  the  ni^ht  without  anyone  being 
the  wiser* 

Before  you,  on  the  far  side  of  the  FI-SHOie    &VSB,  is  the  Old  Vaithful 
Oorsor  Baths  establishment,  which  I  montionod  as  aeia;  supplied  by  water 
the  50LX2&XHT  upon  the  hill*     She  water  in  tho  baths  is  wans  and. 
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tmlto  some  of  the  water  in  this  vicinity,  very  :-oft,  forming  a 
readily* 


U  snail  opening  on  the  Mil  between  the  0039133  and  fee  RBHXV?,  not 
naaod  in  1923.     2his  little  fellow  plays  every  twenty  minutes  to  a  height 
of  ten  feet  for  one  or  two  minutes.     It  started  in  1922.     So  far  it  has 
remained  without  a  name*" 

She  BEBOTE  is  noted  for  giving  a  fir.o  eruption.     She  water  is  ejected 
in  a  coition  to  a  height  of  200  feet.    The  eruption  lusts  from  aix  to 
eight  minutes.     Shis  geyser  erupts  only  after  an  eruption  of  the  GIA2SESS, 
tilth©  the  GIA^2ES3  does  play  without  being  followed  by  the  STRIVE. 

(  ross  the  river  to  the  OBIIAUAB).  Across  the  river  you  sec  the  GA3CU.BI 
(BXSSB  and  the  •  both  rather  unimportant.     Shis  pool  is  known  si 

the  CHI&tfKAJB.     It  never  plays,  altho  it  used  to*     It  was  named  for  the 
Oriental  tSiq  once  conducted  a  laundry  on  the  spot.     You  see  it  must  have 
been  very  handy;  hot  water  in  the  pool,  and  cool  water  in  the  river,     tfc- 
fortunately,  lie  dropped  something  into  the  pool  one  day  and  an  eruption 
occurred,  so  the  story  gees,  taking  the  Chinaman  sad  sis  laundry  high  into 
the  air.     3y  a  strange  quirk  of  fate,  he  dropped  back  into  the  hole  and 
has  never  since  been  seen.     flfc  tLi3  has  been  named  the  J3XKA234B  in  his 
memory*     Some  say  he  went  all  of  the  way  thru  to  Chins*  but  I  can  *t  vouch 
for  that* 

Shis  is  tito  end  of  our  trip.     (Uroct  toui*ist3  to  Odd  ^oithful,  the  Geyser 
Baths,  Hamilton's,  the  Haynes  Shop  and  the  Inn.) 

ijnod  -  -  Janes  Bw  Lrn3  downe.) 


■•T-.p;g  ■■yu     ^_ .  ■•■!-»  ••■^.^jl  *  flTw  tarto  1222,  jam  1£3£« 

jgyporary  ^agfit  &u£&  £•  fonflrtby-ft* 
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questions  are  asked  ae  concerning  *he  Indian  legend:    of  the  Farlu 
As  a  :  of  fujt,  the  Indians  had  no  legends  about  this  region,  end 

*ere  i^norsrtt  of  It  in  ■  Is  ig»  degree.  at  late  a*  1S77,   ..hen  the  Ilex 
Perces  Tore  pursued-  across  the  ;or^',  they  bad  to  isrpress  Q  -'ices 

of  white  guides. 

Living  ritv.lv  the  area  ef  v.hat  is  new  the  parte  rere  Cn«    heepeaters, 
whe  ^ot  their  ncrae  because  they  lived  at  high  altitudes  and  ate  the 
aerotai?  sheep.    They  probably  took  refuge  here  from  their  more  wer- 
li.V-  'ibors,  £3  t:  ey  .  in  stature*        -*thcrciorot  they 

ware  wndcveloped  mentally,  othing  is  learned  about  the  region  from 

then,     Vr>  the  southeast,  southvest  end  south  of  the  park  lived  the 
Shoshone s,  to  -fhi^h  fml>-  bait  the  Sheopeaters;  on  the  northwest 

were  the  Bla-kfeet,  end  on  the  nor  |  were  I       Vovvs.    These  Indians 

Bade  incursions  to  o  Han  for  arrowhead  spear  „J0int3,  but 

were,  no  doubt,  afraH  to  epg  closely  to  t*  a  phenomena.     Othor 

onuses  may  be  assigned  for  th~  Indian  ■;  ■  jf  Isiowledge  of  this 

Ticinit-r.     The  par*  I     alnost  surroundod  by  35   the  timber 

is  dense,  and  in  the  valleys  around  the  gene  was  more  plentiful, 
convenience,  undoubtedly,  had  much  to  da  with  the  Indiana  staying  sway. 


The  first  information  of  the  ark  emanating  from  white  sources  cane  fi 
John  bolter,  tsho  accompanied  the  Levis  and  Clark  erpedltior  of  1305  to 
the  t,  but  left  it  -jb  the  return  to  hunt  and  trap  in  this  region*     He 

did  rot  return  to  civilization  for  five  years,  and  when  he  did  arrive  in 
•  j-ouis  in  1311.  the  region  he  described  was  derisively  referred  to  as 
"Colter's  Hell'. 

FBrtlier  information  was  obtained  from  another  trapper.  Junes  Bridger,  in 
the  an  Joy  of  one  of  the  trading  companies.  ;\ger  liad  a  veil  extab— 

li  hed  reputation  of  being  i%  prodigious  liar,   so  it's  no  wonder  that  his 
rtories  received  no  more  than  p  hearing  and  a  laosje*    Ke  tried  editor 
Ofte*  alitor  in  Ms  attempts  to  hive  his  information  printed,  out  wae 
•ays  lasghed  out  of  the  office.      In  fairness  to  ^riolger,  I  oust  add 
that  later  one  of  the  editor  offered  him  a  public  apolo^*  . 

*hridger  told  several  well-known  yams.     Por  instances 

-o  obt   ined  a  fine  drink  of  v/nter  at  the  top  of  a 
mountain,     /ft  r  he  had  ridden  to  the  base,  he  wae  in 
need  of  a  cool,  refreshing  drink*  so  searched  for  the 
water  flowing  down  from  the  spring  on  top.     Ke  found 
It,  b-  d,  to  his  dismay*  that  the  water  wee 

boiling  hot.     That  was  caused,  ho  explained,   by  the 
friction  encountered  by  the  water  *?hile  flowin?  down 
the  nou:  t  lo. 

B.         hile  hunting  one  da;/,  ho  spied  a  fine  elk.     He 
took  aim  and  shot  at  the  animal,  with  no  effect, 
was  a  good  shot,   so  when  a  second  shot  also  felled* 
Bridge?  became  angry,  clubbed  his  rifle,  and  ran  to- 
ward the  elk.     H    was  brought  up  short  by  a    rood  bianp 
on  the  forehead.     Ssemination  brought  out  the  fact 
that  he  had  ra     I    to  ;.  moa  -tain  of  gleee  Obsidian  3111    . 
he^  he  felt  Ms  vrey  around  the  movmtrdn,  ho  sow  the  alk 
at  e  distance  of  three  or  four  miles,  so  not  only  wee 
the  mountain  of    floss  but  elso  it  magnified,   like  a 
telescope. 


Is  it  any  wonder  he  had  difficulty  la  naking  people  believe  such  tales* 

Joseph  !  eokwas  in  the  vicinity  about  the  ease  time   (1329-30)  but  added 
,ittlo  inioraation* 

In  1354 1     arren  i-ngu3     arris*  a  clcr :  |a  one  of  the  fur  companies,  wrote 
on  rrticle  describing  what  ho  h*<d  seen  here  and  had  it  printed  in  a 
Buffalo  (K.Y. )  paper.     It  was  copied  by  a  Lormom  paper  in  Illinois  and 
later  become  veil  known,  tho  the  nsrae  of  the  author  was  lost  a    11  1900 
«uen  it  was  recovered  thru  the  efforts  of  the  late  Mr*  Olin  J.     heelor  of 

9%,    -&Ul* 

Attention  to  the  Uonnon  mi;raticn,  tho  waning  of  the  fur  business,  and 
the  search  foi  seas  to  hare  taten  attention  away  from  the  padc  area* 

In  1359  a  aHantaiait  of  soldiers  was  ordered  to  take  a  look  at  this 
locality*     «»s  the  officer  in  charge  was  to  observe  an  eclipse  of  tho  sun 
from  some  point  north  of  the  Canadian  boreidarv>f  he  had  no  time  to  waste* 
so,  when  he  encountered  heavy  snows,  continued  toward  Canada. 

a  the    'ivil  ttraoted  attention*  so  nothing  was  done  about  explor- 

ing this  wonderful  region  until  1339,  except  that  a  goldseeksr,  named  De 
Lacy,  passed  thru  in  1363*     -Tie  park  has  a  creek  which  bears  Ms  name* 

In  1869,  several  important  people  of  1  on tana  organised  an  expedition  to 
test  the  trut  i  of  the  stories  they  had  beard.    An  Indian  scare  cause  all 
of  the  part;:,  except  three  mens  -       isom  and  Peterson,  to  withdraw* 

2bese  these  returned  with  such  stories  that  the  Y/aahtnirn-Doane  expedition 
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was  organised* 


was  eunreyor-*general  o  ,  e  lis  t  In 

charjo  of  the  military  escort*     I  ■?- 

,     vo:  t   «       5  Hedges,  mm  sorae,  'Itlon  of  1370  vislteed 

practically  errythl  interest  on  the  i>  recent  loop  road  system  ex- 

cept Hasnoth  Hot  ^prixs^;:.     In  this  section,  it  raisht  ho  of  interest  to 
know  that  the  beehive,  the  3aatle,  end  ful  geysers  were  named 

by  the  •  aahburn-Ooan©  f         •     It  wi    ■     li  result  of  I  forts 

these  iaen|  writing,  ioc.  ,  •  that  this 

area  was  set  aside,  "fix  the  bcuicfit  and  enjoyment  of  tl  jle"  by  an 

act  of  Jongress,  signed  fcg  ideiit  Sr  -  1.  1872« 

2he  '-ayden  ]  .'ouiJLns  to  be  mentioned.     It  v;as  under       .  ont  head 

of  the  tes  Geologi  zi*vey«     It  consisted  of  scientists,  and 

Mvate  observations  were  made;   I  1  .  . .    .  :/sers  played, 

I   -,         ")• 

I  am  freciuently  aslsed  bow  the  pi  .as  named  for  the 

river  which  get  its  name  maa^  yea  -  .  I  called 

it  da  zi r  *,?hlch  ineisis  -  rs 

and  traders  who  next  acme  Jed  it  the  Pierre  Jsaxae  or    Joche  J  rune. 

Yellow/     tone  or  Yellow    eo  --,  and  established  Eng.  isago  has  finally 

written  i^  Yellowstu;    . 

In  conclusion,  lot,  iiie  cell  your  attention  to  our  eighteen  other  national 
i,  each  of  which  is  di.  ivo.     You  will  find  in  then  objects  of 
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interest  yon  r/ill  not  find  here»  .Juat  as  here  you  find  things  to  be 
found  in  no  other.  All  the  national  perks  exe  in  the  charge  of  the 
H&tio     .  *7ioe,  c  bureau  of  the  ^x/artmont  of  the  Interior. 

The  rangers  are  to  protect  the  paries  for  the  enjoyeent  of  all,  and  to 
be  of  service  to  visitors.     ?hi8  talk  is  one  evidence  of  "he  latter, 

V^ned)  Janes  2).  Lcridsttovme 


ovised  to  date  and  approved  by»  May  30,  1926. 

3up->rint  ndent  H.  H.  Albright, 

Kr«  J.  -••  Hayr.c  ,       fci    -  -ireetor,  Yellowstone  .  fcnsttan, 

Kr.  "■'•  J.  lawyer,  i-arls  llatnrali3t. 


It  la  lay  pleasnre  and  privilego  to  welcome  you  in  behalf  of   the  national 
Park  "orvice,  and  to  do  all  that  I  can  to  help  yon  to  do  whet  yon  Wftsl 
to  do  and  to  see  what  yov.  want  to  see  v;Mle  yon  ore  here.     There  are  so 
many  things  to  do  and  3oe  abont  Oa&-j   ^oooevelt  that  I  will  nm  over  some 
of  then  now.     Yon  can  then  plsn  your  stay  to  the  best  advantage. 

In  the  first  place  thi3  is  the  place  where  the  vols-nic  origin  of  the 
pari:  OftS  most  clearly    be  seen*     Ri^ht  "oaoK  of  ns  is  one  of  tho  big  vol- 
ccnois  that  did  it.     .rospect  l.cruiituln,  directly  buck  of  tho  oamp9  3500 
feet  high,  it  ft  part  of  the  rim  of  the  crater.    '.tfiia  \ms  a  hage  crater, 
fifteen  railos  across.     iVon  i"rospect  i-eale  she  ring  of  tho  crater  can  be 
seen  oven  bettor  than  frcn  l-t.     ashbnrn.     Standing  on  Prospect,  we  see 
Lit.  washburn,  10,317  foet,  then  Dcnraven  PeaX,  Hedges  Peftfc,  Observation, 
Coolc  and  ^olsom,  maiding  a  great  amphitheatre;  the  old  crater,     ^he  rim 
is  brolam  down  at  the  northeast  corner  and  Sower  frMc  flows  ont,  drain- 
ing the  crater.     The  la3t  lava  flows  from  this  crater  form  the  basaltic 
coltrans  on  both  sides  of  the  lower  canyon  at  Overhanging  Oliff  jnst  be- 
low *ower  ?all.     On  the  walls  of  the  canyon  yon  see  other  flows  of  basalt, 
forming  layers  of  ooltrms.    And  between  those  the  layers  of  volcanic  gravel 
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thrown  out  by  explosive  erupt  ions  of  the  oil  volcano.     Of  the  slar  hun- 
dred feet  of  canyon  wall,  you  Bar  that  only  a  snail  portion  was  made 
of  lava  flows.     Qm  rrcst  of  the  height  is  volo:nlc  gavels  or  breccias. 

an  these  "Travels  were  being  deposited  from  time  to  tine,  aisple  forests 
jrew  en  the  slopes  of  tho  volcano.     FrtqtttBtly  such  a  forest  was  buried 
In  gravel  and  bollln?  mid,  Bad  this  has    *iven  our  ijetrifi^d  trees, 
which  are  so  abundant  in  this  region.     r^KK  petrified  tree,  the  one  en 
the  post  cards,  is  ^ust  two  miles  west  of  us,  near  the  main  road.     It 
is  fenced  around  to  :*eep  a  certain  class  of  tourist  from  carrying  it 
away  piecemeal.     One  very  fine  specimen  that  once  3tood  on  that  sons 
hillside  has  already  bean  carried  away.     It  is  plain,  therefore,  that 
unless  fcl  3  can  renemher  thai   there  are  hundreds  of  thousands  of  visitors 
to  follow  then,  there  :?:!    joon  be  no  Yellowstone  -arfc  to   vi3it.       e  ask 
your  cooperation  in  the  protection  m  orvr tion  of  all  of  the  sitrrnga 

r>nd  beautiful  things  of  the  park.     You  see  the  reason. 

:^e7en  miles  east,  clon;:  the  trail,  is  the  fastens  petrified  forest  of 
Specimen     id{*e.     Here  the  roost  casual  visitor  sees  from  eight  to  twelve 
srs  of  petrified  traes,  one  above  the  other.     You  see  at  the  top  of 
she  hill  a  huge  petrified   ^oquoia  stump,  almost  identical  with  the  coast 
redwood  of  tod;  y.     Cn  the  cliff  you  see  that  tho  layers  of  the  rock  are 
horizontal,  -  layers  of  volcanic   jravel.     Fifty  feet  below,  on  a  lower 
level,  td  two  petrified  pines,  twelve  feet  tall  end  too  or  three  feat 

in  dlsneter.     ^11  of  these  show    tho  petrified  roots  in  the  petrified 
soil  £ust  as  they  grew  five  million  .      tot  has  happened?     Obvi- 

ously- tho  lowest  layer  cf  trees  grow  first.     3ien  coot  hi  eruption  of 


••' 
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thi3  volcano  behind  us  and  buried  the  forest  in.  hot  raid  and  gravel. 
Later  another  forest   -jrew  on  the  ruins  of  the  first,     Then  this  was 
buried  by  an  eruption •    And  so  on  for  as  many  lc.yers  as  you  oan  count* 
rJhen  they  were  cooked  in  terser  water  for  a  million  years  or  so,  un- 
til every  molecule  was  replaced  molecule  by  molecule  with  silica  - 
sand  -  quarts*     The  washing  out  of  the  river  valley  exposed  the  trunk* 
that  we  now  see*    Row  many  trunks  lie  buried  in  the  mountain  no  one 
can  toll*     Doubtless  Dr.  1!hone  is  ri^ht  when  he  says  that  these  hills 
are  as  full  of  petrified  trees  as  a  cake  is  of  raisins* 

?his  Specimen  Ridge  country  oan  only  be  reached  with  a  guide.     It  is 
done  by  horseback,  leaving  csnp  at  eif»ht- thirty  tn  the  morning  and 
returning  at  three,  ir  time  for  the  bus  to  tlemoth*     ?he  trip  takes 
us  down  the   ?ooke  3ity  road,  across  the  Yellowstone  -,  up  the 

steep  hill  past  a  hu*e  glacial  boulder  to  the  brink  of  the  lower  can- 
yon,     'e  ride  along  the  brink  perfectly  safely  where  you  can  look 
ri^ht  dorai  from  horseback  to  the  rivor,  600  feet  below*     There  we  see 
ft  group  of  boiling  surings,  where  we  sometimes  cook  our  own  dinners 
on  nature's  own  rtove.     Ther.ce  we  go  on  past  the  DUftlllliftjIftU  -Hff, 
seeing  the  wonderful  ft.ee  of  the  cliff  with  its  basaltic  coltums; 
then  up  another  steep  hill  and  out  to  a  point  where  Tower  Falls  is 
seen  in  face  view,  ft  silent  wisp  of  spray  a  mile  c&?ay  across  the 
valley.     On  the  next  platenu  we  always  find  a  herd  of  antelopes, 
many  elk  horns  and  occasionally  a  coyote,      .'e  have  lunch  in  a  little 
aspen  grove  by  ft  stream  of  delicious  water.    After  lurch  we  gro  on  to 
the  top  of  -Specimen    Ud^e,  from  which  we  see  the  whole  Lemar  Vel  ley 
stretched  out  1500  feet  below  us,  and  a  glorious  horizon  of  mountain 
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all  around  i  thence  down  to  the  petrified  trees.  Ve  came  heme 
alons  the  floor  of  the  valley.  2h©  dsecent  to  the  valley  is  one  of 
the  noct  gloriously  scenic  rides  .tots,  can  find  anyjhere  in  the  uo;%ld. 
In  fact  this  vfliole  trip  is  easily  one  of  the  most  interesting,  instruct 
tive,  thrilling  and  scenic  experiences  you  can  ^et  in  the  pari:*  If 
you  have  only  one  day,  do  tfiis. 

After  the  volcanoes  and  petrified  trees  there  was  a  long  period  of 
relative  quiet,  i^nd  then  esse  the  glacial  period.  A  jroat  glacier 
wrept  in  from  the  Absarokas  on  the  c:ot,  covered  this  region  throe 
thousand  feet  or  more  with  ice,  and  slid  on  to  Hccnoth.  The  big  rocks 
that  you  sec  on  the  hills  in  front  of  us.  Ml  tl  our  yard  here  v:ere 
left  by  the  glacier.  2hoy  are  of  granite.  Th  re  Is  no  granite  eaet 
of  us  for  znoro  than  five  milos.  These  probably  ceme  twenty  miles  or 
o.  Ai      ;lacier  swept  into  the  park  from  the  west  and  the  tva 
streams  net  at  Ilaamoth.  There  they  met  and  f  lorod  northward  thru 
the  canyons  of  the  Gardiner  and  Yellowstone  rivers  out  toward  Living- 
ston. Aey  left  a  huge  hill  of  gravel  at  Hsceioth  'aaotm  a3  Capitol 
"ill.  Strange  to  sey  this  hill  rejfcs  on  hot  eyrlagf  deposit.  And 
what  does  this  mesa?  It  means  that  the  hot  springs  had  been  in  erup- 
tion a  long  time  before  the  glaciers  ca-se,  chat  they  had  already  built 
up  a  huge  amount  of  dox;osit,  and  that  the  glacier  rode  over  the  hot 
springs  and  never  jut  them  out.  They  seem  ,o  be  running  ^ust  about 
the  same  as  ever. 

How  long  ago  was  it?   'ell,  the  Scandinavian  geologist  ^Greer  ha» 
calculated  very  accurately  that  it  is  about  12,500  years  sinco  the 
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last  ice  3hoet  melted  off  of  tho  letituie  of  Jhristicnla.     /.nd  Amorioan 
geologists  think  that  tlie  ^ranl  -rayon  of  the  Yellowotono  hai  been  g^t 
in  poet  glaelel  times  and  in  about  1^,000  years .     Iowa  g  olo^ists  con- 
sider -  aiid  I  havo  examined  aomo  of  their  evidence  end  am  inclined  to 
accept  their  conclusions  -  Iowa  geolo  fioti  estimate  the  whole  glacial 
period  in  Io*.?e  as  about  300,000  years.      ;o  it  may  fairly  safely  be  said 
that  the  Mcmreth  1'ot  ^prinrjs  are  about  a  million  years  old.    And  the 
petrified  trees  about  five  million,     -^ft  volcano  was  active  during  the 

_/c  of  geologists.     It  may  have  been  active  off  and  on  for  a 
few  million  ptilli     AX&  of  this,  and  many  more  things  you  can  read  -  a 
child  can  read  -  in  the  hills  of  Jsmy  -toosevelt. 


Leaving  tfcology,  this  is  the  best  place  in  the  perk  to  see  birds. 
folks  say  there  are  not  many  birds  in  the  ^ark  at  best.     It  is  tree 
that  coniferous  or  evergreen  forests  harbor  fewer  birds  tban  deciduous 
forests.     But  at  daybreak  in  this  region,  especially  in  the  early  part 
of  the  season,   there  is  a  fine  chorus  of  bird  songs.     Jhe  robin,  western 
bluebird,  pinksided  junco  and  mountain  chickadee  are  abundant.     2he 
redshaftod  flicker  -  red  beneath  where  the  eastern  one  is  yellow,  and 
a  vory  handsome  fellow  -is  ooiioon.     Jrcws,  ravens,  red  tailed  hswks, 
and  camp  robbers  are  the  larger  biru. •     In  a  lake  beyond  Junction  3utte 
yonder,  seen  on  the  way  home  from  .peeiracr  »,  is  a  colony  of  yellow- 

headed  blackbirds,  tho  only  colony  in  the  park.       t  every  water  fall 
there  is  an  ousel  nest.     ?his  little  bird  walks  under  water  viiere  it  is 
so  swift  that  you  or  I  couldn't  possibl:/-  st^nd.     It  has  been  made  famous 
by  the  writings  of  John  I  uir.     Many  Other  birds  live  about  here* 
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And  tliie  is  headquarters  for  seeing  the  'ill  animals  of  the  perk* 
OVelvo  miles  up  the  Cooko  31  ty  roi.Ci  is  the  Buffalo  :*ancL.     But  you 
cannot  see  tcny  buff aloes  there*     ?ho  L&mr  herd  of  el) out  300  is  out 
in  the  noun  tains  eastward,  out  of  ham's  way.     It  13  best  so*     "Jhsy 
are  dangerous  animals.     You  can  sec  a  dozen  or  so  in  a  sagebrush 
corral  at  Msnmoth,  with  all  ef  thr.  benefits  of  a  strong  fenoe  between 
them  and  you*     rhat  is  the  only  nlace  to  see  tho  buffaloes.     !?he  next 
bluest  animal  is  tho  noose.       o  —tsftonslly  see  ono  or  two  on  the 
trips  to  the  bearer  dams  in  the  evening*     Siorc  are  many  elk  in  this 
region,  but  at  this  season  they  are  up  in  the  mountains  over  3,000 
feet.     If  you  aro  well  seasoned  in  mountain  climb lag  we  can  climb 
Prospect  fountain  and  take  a  chance  of  seeing  elk.     Sometimes  we  see 
as  many  as  fifty  and  sometimes  none. 

Uountain  sheep  spend  tveir  summers  above  9,000  feet,      o  the  place  for 
them  id  on  lit.   .Vashburn*     If  you  didn't  sec  any  on  tho  way  over,  you 
have  nissed  your  chance.     Deer  are  frequent,  but  tftoy  wander  about 
.lone,  or  a  mother  with  a  fawn  or  two*  and  we  nevor  .mow  where  to  find 
Uiem.     Out  on  the  hill  in  front  of  us,  and  on  ovor  toward  Gtemet  Loun- 
tain  is  tho  antelope  pasture*     Out  there  we  nearly  always  find  a  herd 
of  ant  slopes.  I  ■  r;o  over  to  them  in  the  morning  if  you  11'jO.     2he 

bears  r.re  abundant  all  around  tho  buiidln;  end  il  the  ;titc*ion  door, 
*hey  are  tane,  but  do  not  take  any  liberties  with  them.     It  is  wise 
not  to  feed  them  from  the  hand.     Accidents  happen  every  day  to  tour- 
ists who  take  undue  liberties.    We  feel  that  the  accidents  are  due  to 
carelessness  on  the  part  of  the       l    Le,  and  the  bears  are  practically 
never  to  blame.     Bfta  a  tssne  bear  is  a  wild  animal.    Act  accordingly* 
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How  if  I  have  oral t tod  ju3t  Mm  thins  you  wanted  to  h*v©  mo  tell  )Wi 
about  ,  please  aslc  questions.     Buttotiholo  me  anywhere  oad  at  any  time* 
Ranger  service  Is  always  free,  2nd  we  want  to  be  of  to  yon.     At 

ten  minutes  to  seven  I  will  be  back  here  to  30  v?ith  any  who  want  to 
go  to  tho  beaver  dans  to  see  tho  beavers  swim  rhout.     'The  place  is 
about  two  miles  away,     nd  Along  the  anto  road.  ^0  over  md  sit  on 

the  bcnl:  roziotly  raid  watch,     "o  fur  the  beavers  have  never  failed  to 
pat  on  a  show  every  ev  *     It  is  different  overy  time.       0  novor 

Idqow  what  they  will  do,  but  thoy  trill  do   scr.othin^.       o  ^et  back  from 
thi3  about  nine  to  nine  thirty.     Tomorrow  morning  at  8:30  I  will  be 
here  to  30  on  a  hiloa  with  anyone  who  will   :?o  with  nej  and  we  will  30 
wherever  you  -cant  to  go.     It  is  all  interesting  to  me.  oan  go  out 

to  the  antelope  pasture  and  down  to  the  old  Yancey   tench  to  see  the 
conie3,  or  over  the  hill  to  "o  t  -reek  and  Lost  IaIo3  for  flowers  and 
trees  and  beav  -3,  or  tall  tho  lor:er  canyon  to  see  the  hot  sjri 

and     on  to  Overhaul ng  31iff  to  oce  the  lava  florc  an5  baofc  over  the 
scont  trr.il  through  the  flower  gardens,  or  to  Junction  Butte,  or  any- 
where else.     3ee  you  at  six  fifty. 
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vlaod  to  date  and  a^  roved  byt  May  0,  1926 • 

3uperintondent  H.  K.  Albright, 

Mr.  J.     aynes,  Acting  Director,  Yo Hov; stone  Park Huseun, 

Hr.  1«  J.  3ewyer,  rark  lateral  1st • 

It  is  my  pleasure  and  priviledge  to  welcome  you  In  behalf  of  the  De- 
partment of  the  Interior  and  to  do  all  that  I  can  to  help  yon  to  do 
what  yon  want  to  Jo  and  soe  what  you  went  So  see  while  you  are  here. 
There  are  so  many  things  to  do  and  to  soe  while  you  aro  here  at  Camp 
Roosevelt  that  I  will  run  over  some  of  them  now.  You  oan  then  plan 
your  stay  to  the  best  advantage. 

By  all  odds  the  nost  interesting,  instructive  and  thrilling  experience 
here  i3  the  horseback  trip  over     ha  n  iid^o.  Thi3  starts  in  front 
of  this  build ins  at  8x30  in  the  morning,  returning  by  th^ee  in  the 
afternoon,  in  time  for  the  bus   to  Mammoth*  The  whole  distance  is 
about  14  miles;  the  horses  are  safe,  and  anyone  can  go.     ;o  out 
along  the  3ooke  3ity  road,  across  the  Yellowstone  -»iver  up  a  steep 
hill  past  a  huge  glacial  boulder,  to  tho  brink  of  the  lower  canyon. 

e  ride  along  the  brink  where  you  can  look  right  down  from  horseback 
to  tho  river  600  feet  below.  You  don't  have  to  ride  that  close  if 
you  don't  like  it.  There  is  all  outdoors  on  the  other  side.   o  sea 
a  group  of  bollding  springs  and  stoam  holes  beside  the  river,  ./here 
we  sometimes  go  *°  cook  our  dinner  on  nature's  own  stove.  Thenoe  wa 
go  on  past  the  overhanging  cliff,  seeing  tfto  wonderful  face  of  the 
cliff  with  its  basaltic  columns.  This  takes  us  right  along  the  top 
of  the  row  of  coluano  you  saw  across  the  river  just  this  side  of  Sower 
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-all.  ^hen  Pi  ;o  on  up  another  steop  hill  I md  out  along  the  canyon 
where  we  {jet  a  front  view  of  ?ower  Pall,  a  silent  wisp  of  spray  a  mile 
away  across  the  valley. 

On  the  next  xjlateau  we  always  find  a  herd  of  antelopes,  many  elk  horns, 
and  occasionally  a  coyote*  -<e  follow  the  antelopes  as  long  as  we  have 
time,  and  thai  atop  for  lunch  in  a  little  aspen  jrove  bosido  a  atresia 
of  delicious  water.  After  lunch  :g  ;o  to  tho  top  of  .^ocimen  lidge, 
from  which  we  see  the  whole  .bamar  Valley  stretched  out  lwOO  feet  below 
us,  and  a  glorious  horizon  of  mountain  peaks  all  around.  On  the  way 
up  we  see  pieces  of  petrified  wood,   <e  30  down  over  the  brow  of  the 
hill  a  couple  of  hundred  feet  and  dismount  for  the  famous  petrified 
forest.  Here  we  pass  along  a  narrow  path  beside  a  stump  >of  petrified 
sycamore,  and  out  on  the  side  of  a  very  hi^,  steep  slope,  dotted  with 
standing  trunks  of  petrified  trees.  Shi  first  is  a  hujo  stump  of  oequoia, 
almost  identical  with  tho  coast  redwood.  2hia  stuup  ia  six  feet  in  dis- 
aster and  ei;>ht  feet  tall.  -lien  you  go  below  it  you  v.ill  find  the 
petrified  roots  in  the  petrified  soil,  Just  as  it  grew  5  million  years 
ago.  Kifty  feet  below  this  stand  two  magnificent  fcrunks  of  petrified 
pine,  also  on  their  own  roots.  If  you  will  -alk  down  the  hill  ths 
most  inexperienced  person  will  find  eleven  or  twelve  successive  layers 
of  fossilised  forests.   e  look  at  the  hillside  and  see  the  rock  strata- 
ths  soils  on  whi?ii  trees  grow  -  lie  horizontally.  Hiey  gi'ew  on  approxi- 
mately level  ground,  and  we  are  looking  at  a  whole  series  of  forests, 
that  grew  in  succession,  the  upper  ones  on  the  ruin3  of  the  lower.  Ths 
rock  between  is  volcanic  gravel  and  mud.  A  moment's  thought  3hows  any- 
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one  that  what  happened  is  thisi  the  big  volcano  just  behind  us  had 
forests  growing  on  its  flanks,  just  as  is  the  case  with  modern  vol- 
canoes. x*hen  came  an  eruption  and  buried  the  forest  in  a  bed  of 
gravel  and  mud.  Things  were  quiet  then  for  a  long  time,  at  least  in 
that  region,  and  anothar  forest  grew  ^P«  This   then  m  buried.  And 
so  on  ft>  r  a  dosen  layers*  '.ftien  they  were  all  cooked  in  geyser  water 
for  a  million  years  or  more,  until  all  the  wood  was  gradually  dis- 
solved out  and  replaced  molecule  by  molecule  with  silica  -  stone* 
?hen  tiie   hillside  was  washed  out  by  the  river  and  the  trees  were  ex- 
posed to  view  for  us  to  see.  r2l\e  preservation  of  the  wood  is  often 
very  perfect.  You  can  easily  count  the  ages  of  the  trees  by  the 
rings  in  the  wood,  just  as  in  modern  trees. 

From  the  i-etrified  forest  we  ride  dovaa  the  hill  with  the  most  glori- 
ous mountains  and  valleys  below  us,  a  thrilling  scenic  ride,  past 
more  petrified  trees,  past  Crystal  'reek  where  we  get  another  cold 
drink,  ancl  down  into  the  Lemar  Valley*  Here  we  often  see  more  ante- 
lopes. Naming  past  -Hrd  Lake,  we  see  the  yollowheadcd  blackbird,  one 
of  tho  two  colonies  of  this  handsome  bird  in  the  park*  !?h08  e  of  you 
who  live  in  -isconsin  or  from  there  to  Utah  know  this  species  already, 
rieturninr;  north  of  Junction  :3utte,  we  usually  stop  at  Icy  spring,  the 
coldest  water  that  comes  out  of  the  ground*  Thus  on  the  trip  we  see 
more  geology,  more  wild  animals,  more  flowers,  and  more  sublime  scenery 
than  on  any  othor  trip  in  the  Ye  How  stone  rark  and  some  say,  in  the 
world*  It  is  our  best  offering*  A  wrangler  always  goes  on  tne  trip 
as  guide*  On  occasion  a  ranger  naturalist  joes  too* 
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If  you  do  not  cere  for  so  strenuous  a  trip  tomorrow,  there  are  several 
fin©  hikes  on  which  I  would  livrr  tc  have  3ome  pla3jaates.  If  you  went 
to  see  son©  antelopes,  we  will  ^o  out  to  tho  grassy  Mil  in  the  front 
of  us  and  wont  a  Ion;*  toward  Garnet  Mountain  until  we  meet  then.   e 
rarely  fail  to  find  a  "bunch.  2hey  are  easily  tho  nost  dainty  and 
beautiful  of  the  wild  animals  of  the  park.  The  little  ones  of  this 
years  crop  are  simply  charming*  We  can  go  on  ovo?  to  Garnet  fountain 
if  you  lii-oe.  just  for  a  little  climb,  and  to  see  the  crude  garnets 
that  crowd  the  rock,  fast   as  they  do  in  the  similar  mica  schists  of 
Manhattan  Island,  and  in  the  region  of  Philadelphia.  Or  we  can  go 
down  a  wild  oenyon  past  some  exquisite  glacial  lafces  to  the  rock 
slides  near  the  old  Yancey  -%nch.  Eere  we  will  see  the  cony  or  rook 
rabbit,  a  dainty  little  rabbit  just  about  as  big  as  your  fist;  a  colony 
of  cliff  swallows  with  their  Jug-shaped  mud  nests  plastered  on  the 
ovorhanginfj  rocks;  past  the  historic  Yancey  ^unch  buildings  and  back 
in  time  for  dinner. 

i'or  birds  and  flowers  we  can  30  up  the  hill  eastward,  pact  the  old 
Boys*  School,  over  the  hill  and  thru  the  f looser  gardens  to  the  brink 
of  lost  Oreek  canyon  .just  behind  this  cemp,  up  the  creek  to  the  big 
beaver  dams,  and  perhaps  see  into  an  old  deserted  beaver  house,  over 
to  Lost  Lake,  and  back  to  dinner. 

Practically  no  one  ever  sees  the  overhan«lr. g  cliff  properly  on  the  way 
over  here  from  Tower  ?all«   -e  might  go  over  thero.  ?he  best  trip 
takes  us  up  the  road,  while  the  dew  is  still  on  the  grass  •  About  a 
mile  up  we  can  turn  into  the  ca?iyon  and  so  down  to  where  the  sulphur 


-     5     -  £&,   3onard 

holes  uid  hot  spring  are  found.     We  can  see  just  how  the  rook  is 
cooked  into  clay  by  hot  vapors,    2his  is  a  set  of  little  thermal  j&e- 
nomena,  man  siae,  so  we  can  ^lay  with  them  as  much  as  we  like.    Coming 
out  of  the  canyon  we  fi  on  up  to  the  overhanging  cliff,  past  the  Me 
needle*    At  the  cliff  we  oan  see  just  hov;  the  great  lava  flows  poured 
do«sm  over  the  landscape,  covering  x&  everything  in  its  '.ray,  and  cooking 
tho  surface  of  the  ground  into  ash  sad  fosc*     -e  can  follow  this  layer 
of  rock-foam  all  alons*  the  roadside  under  the  basaltic  colmns*     Beneath 
this  focaa  L-yor  r?e  find  an  unmistakable  rive:  )1  and  river  sands ,  so 

plain  that  a  child  can  see  what  has  happened*      vidently  there  was  a 
river  along  the  flank  of  the  old  volcc.no,  end  this  eruption  buried  the 
river  and  put  it  out  of  business  forever*     ..hat  was  the  river  and  './here 
did  it  come  from  and  where  did  it  go?    '.Jhere  are  pebbles  in  tho  gravel 
that  do  not  look  like  anything  from  this  regiv,    ,       e  are  uniting  for 
some  geologist  to  come  in  and  explain  it* 

From  the  ovorhanging  cliff  we  come  homo  over  a  trail  raaoo  by  the  boy 
ecouts,  thru  fr./o  niles  of  the  r30  3t  ,;lorious  flower  gardena  one  could 
de.  ire,  end  back  to  the  camp  for  dinner.     Cue  day  a  lady  kept  track 
of  the  flowers  on  this   .rail  and  counted  42  kinds* 

If  you  are  a  ceroonod  mountaineer  and  want  to  see  elk  M  can  take  aa 
all  day  hiiao  to  the  srwrilt  of  -respect  ?eak  just  back  of  Csmp,  and 
3,000  feet  above  us.     'fotal  height  9300  feet.     Shis  is  a  long,  herd 
climb}  there  is  no  trail,  t/o  just  go  up*    At  about  8,000  to  0,000  feet 
we  see  the  female  elk  and  calves •    sailing  that  we  may  see  some  bull 
elk  at  the  top.    And  sometimes  we  mass  them  entirely.     *2he  flower  gardens 
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on  the  way  end  the  alpine  marsh  near  the  snrarnit  are  wonderfully  rioh 
for  the  botanist*  '.  e  should  loavo  by  eight  thirty  and  cannot  be  bade 
before  five  in  the  afternoon.  It  is  hard  work  even  for  the  seasoned 
climber,  but  glorious  and  I  would  lilso  to  &o. 

?hen  there  is  Junction  Butte  from  which  you  can  see  all  of  the  region 
beyond,  the  beaver  dems  near  Yancey's,  and  so  on  and  go  on. 

This  evening  after  supper  we  will  go  over  to  the  beaver  dsaas  by  the 
Petrified  'roc,  two  miles  up  the  auto  road,  and  sit  on  the  bank  and 
watch  the  beavers  swim  about.  3ome  people  say  they  watch  the  beavers 
work.  I  only  say  swim  about.   e  cannot  hope  to  see  them  building  data 
or  houses,   ut  so  far  they  have  never  failed  to  come  out  and  put  on 
seme  kind  of  a  show.  It  is  different  every  night.  I  will  be  glad  to 
go  over  v.'ith  anyone  ^ho  wishes  to  so.   e  1c  avo  here  at  ten  minutes  to 
seven,  and  get  back  et  about  nine  fifteen.  It  is  2  or  2?r  miles  each 
way  on  a  good  road. 

How  if  I  have  left  unsaid  just  exactly  the  things  you  wanted  me  to  say, 
please  be  free  to  ask  questions,  and  I  will  tryto  answer  them.  Yes, 
there  is  lots  of  good  fishing.  You  can  get  fish  almost  anywhere  if 
you  know  how.  Generally  speaking  the  nearer  places  are  fished  out  first. 
Personally  I  do  not  fish  and  don't  know  nor  care  anything  about  it.  AJK 
the  fishing  guide  at  the  camp. 

For  further  information  about  many  things  you  can  get  the  government 
penpal® t s  at  the  desk  for  ten  cents  each,  one  on  the  petrified  forests, 
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one  on  geysers,  one  on  geological  history.  At  the  Information  Office 
at  loanoth  yon  can  set  many  other  ^ublioatlojna.  For  flowers  end  trees 
you  should  have  Rhone's  little  boolc*  Trees  and  Flowers  of  the  Yellow- 
stone. For  -ronoral  information  set  Chittenden's  History  of  Yellow- 
stone Park,  sisinner's  natural  History  or  Bear  book.  And  please  use  the 
ranger  service  in  any  way  that  you  can.  Ehls  service  is  absolutely 
free.  You  are  our  juests* 

lore's  the  dinner  call  —  and  I  zanst  bo  after  mine  too.  Jee  you  at 
6i50. 


am  TMiifTiTtta.  nm  mm 
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Many  people  find  that  there  are  much  fewer  birds  in  Ycllo-stone  i-ark  than 
they  e.rpected.  That  is  partly  because  of  the  general  altitude,  and  partly 
because  one  does  not  see  birds  anywhere  in  wild  regions  without  going  off 
of  the  beaten  trails  where  people  are  abundant.  To  see  wild  birds  people 
meet  _o  alone  in  the  quiet  fields  and  woois«  and  preferably  in  the  early 
morning. 

But  it  will  also  be  found  that  there  are  fewer  bird3  in  the  region  of 
coniferous  or  ever~ree?>.  woo  J  Shan  in  the  region  of  deciduous  forests* 
For  one  thing  the  coniferous  forest  is  made  up  of  fewer  kinds  of  trees. 
Here  we  have  many  miles  of  unbrolten  lodgopole  woods,  for  example.  That 
In  itself  is  unfavorable  for  variety,  because  there  is  no  variety  in 
habitat  or  food.  Finos  offer  netting  to  seed  eatinj  birds  unless  they 
can  dig  the  delectable  kemals  out  of  a  pine  cone.  The  nutcracker  cross- 
bill, and  pine  grosbeak  can  do  that.  Then,  the  pines  are  not  infested 
with  as  many  kind3  of  insect  pests  as  are  the  deciduous  trees.  One  or 
two  kinds  of  insects  do  fearful  damage  to  our  conifers.   itness  the 
ravages  of  the  sawfly  near  est  Yellov/stone  and  the  bud  worm  beyond  Oar- 
net  fountain,  and  right  in  back  of  our  csmp  here.  But  that  3oes  not 
give  variety  of  food  for  variety  of  birds.  3o»  no  doubt,  there  are  fewer 
birds,  both  fewer  kinds  and  fewer  individuals,  in  Yellowstone  iark  than 
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In  a  similar  area  In  the  central  part  of  Bew     York  otate.     But  if  you 
wales  up  at  3a.vlight  or  are  swakened.  yon  will  hear  a  chorus  of  song   that 
loudl?  denies  the  soggestlon  tliat  birds  are  sci-rce.     lliey  are  really 
!%■   kvt*     AM  Ml  species  h:-.v  BMI   Mil  If  •©•*••  :'-*"''  •*■•  tu   ''  -  ■  • 
I  en  no  bird  nan  -  never  was  -  but  my  list  for  two  sum or s  ntaabers  56 
kinds*     Let's  *o  out  tomorrow  and  see  how  many  we  can  3pot. 

Ite  mention  some  of  the  rao3t  striking  of  the  park  birds,  let  us  begin 
with  the  largest  and  proceed  to  the  smallest* 


largest  birds  in  the  park  are  the  white  pelican,    Canada  geese  and 
the  eagles •  golden  raid  bald*     -Tue  ;Tolden  eagle  is  a  ftu»e  ereatuie  with 
sis  feet  spread  of  wings*     A  bald  eagle  was  nccidently  caught  last  win- 
ter in  a  coyote  trap  en  HeXtvterlag    -reek*  ri^ht  over  here.     '2he  via 
and  tail  of  a  golden  eagle  eaqght  in  i  similar  manner  and  which  finally 
died*  say  be  seen  in  the  rusere  at  Uaoaoth.     It  weired  twelve  pounds, 
as  big  as  a  good  sized  turkey.     3uch  a  bird  raifjht  pick  up  and  carry 
sway  a  young  laab*     But  does  itV     3ailey  says  that  the  food  of  the 
golden  eagle  is  mostly  rodents  which  It  catches  alive.  Under  stress  of 
ciromstances  it  will  attack  domestic  animals.     And  as  the  traps  show* 
under  still  more  severe  stress  it  will  stoop  to  eating  carrion.     You 
are  not  likely  to  eee  a  golden  eagle.     X  have  never  seen  one  in  the 
wild. 

She  bald  eagle  is  fairly  ooonon  on  the  shores  of  Yellowstone  le'co*    He 
has  been  so  boloved  as  our  national  bird  that  he  has  been  all  but  ex- 
terminated within  the  united     tatee  proper.     He  is  more  oosnon  in 
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British  "Olmbia  and  in     laska  than  elsewhere,  ar.d  a  movement  is  cm  foot 

eases    :onservationali3ts  to  protect  the  eagle  in  /-laska  sod  Canada,  so 

that  he  may  not  vanish  from  the  earth,     '/his  is  tbe  way  ve  treat  the 

I. Id  things  that  we  liiae  the  r»3t.       e  shoot  our  fir>e  gaae  an  final  s  and 

birds  until  taoy  are  about  £07ie.     "o  gather  our  favorite  flowers  until 

the  place  thereof  mows  them  no  530 ro.     ?oo  iwuh  of  our  loving,  even  in 

the  banian  domain*  .ovists  only  in  a  desire  to  /o-sess.     !.Vhen  will  we 

learn  that  children  and  wives  and  husbands  and  beautiful  flowers  and 

all  of  the  /rra^eful  and  ^lotioua  wild  things  of  earth  can  give  us  real 

pleasure  only  ao  far  as  we  delight  in  '  jv/ii  full  free  life  and  self 

expression.     It  is  nor«  blessed  to  plant  a  flower  "bod  tf:an  to  pick  a 

bouquet.     It  is  no  re  blessed  to  leave  the  wild  flowers  for  others  to 

enjoy  than  to  destroy  even  a  few*     Jsn*t  it? 

"Bird  wing  and  flower  sten  - 

Hake  them,  who  could? 
Bird  wing  and  flower  stem  - 
Break  then,  who  would?" 

She  "eagles"  that  you  see  in  the  canyon,  £»d  /*>  a  nest  in  the 

Gardiner  canyon  on  the  famous  Eagle  Hest  -<>ck  are  not  eagles  at  all. 
?hey  are  ospreys  or  fish  harks,  a  related  but  a  very  different  bird. 
Jorry.     7ho  bald  eagle  eafceke:    some  of  its  food  but  prefers  to  eat 
dead  fish  and  carrion,     "Sarely  he  catches  fish  for  himself,  but  he  pre- 
fers to  let  the  osprey  do  the  difficult  job.     Then,  as  the  laden  osprey 
flaps  his  v/ay  home,  the  baia  eaglo  d<'*alies  at  him  frcra  above,  the  osprey 
helpless,  drops  his  fiah  in  order  to  escape,  the  eagle  dives  and  catches 
the  fish  in  mid  air  and    joes  off  to  his  home.     He  is  a  dastardly  robber, 
stealing  from  the  brave  but  peaceful  r.eii^bcr,  Jiasping  on  him  from  the 
back  when  he  is  loaded  with  gome,  -  or  perhaps  living  on  carrion.     Such, 
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unfortunately,  is  our  national  "bird  -  a  fit  emblem  of  our  imperialists 
in  the  opinion  of  our  lionth  *  me r lean  neighbors  and  the  Filipinos*     Is 
there  car/  ground  for  their  feelings?  At  any  rate,  it  is  our     irst  duty 
to  dispel  sny  saoh  opinion  of  tha  iaarioan  people,  aiid  it  eon  not  be 
dispelled  by  force  or  exploitation. 

The  0  3prey  is  the  big  bird  that  you  see  nesting  on  the  pinnacles  in  the 
Grand  Canyon,     There  is  a  nest  in  an  old  tree  down  by  Garnet  ileum  tain. 
They  build  on  the  sane  spot,  year  after  year,  till  the  ^i]e  of   sticlcs 
becomes  as  aoch  as  5  feet  in  disneter,  end  five  or  six  feet  lii  ;h.     Iwo 
or  three  chicks  hatch  in  this  nest,  and  here  they  are  fed  on  fresh  fish* 
•hat  en  experience  it  mu3t  be  when  the  fledglings  make  their  first  f light- 
laarwthjsg  out  on  untried  wings  from  an  inaccessible  needle  a  thousand  feet 
above  tfie  racing  rivorl     2he  slender  wings  of  the  adult  stretch  five  and 
a  half  feet,  end  yet  alien  we  see  them  in  the  Canyon  they  look  but  little 
larger  than  a  pigeon.     That  will  iielp  us  to  appreciate  the  unrealizable 
stupendous  size  of  the  Ofeayon  itself,      .hat  relation  is  the  fish  hawk  to 
the  eagle?     .ell  the  old  I- ark  manual  gives  four  families  of  birds  of  preyt 
the  ea^lo.  ,  the  broad-winged  hawka  in  one  family;     next  the  falcons;  then 
the  fi3h  hawk  or  osprey  in  a  family  by  itself;  then  the  owls.    Mrs.  Bailey 
includes  the  fish  hawk  in  the  seme  family  with  the  hawks.     - 1  any  rata  the 
eagle  and  the  osprey  are  very  different  birds,  and  It  is  usually  only  the 
latter  that  we  see,  all  of  the  ^earj&saers    o  the  contrary  notsl  thstanding  • 

Our  largest  hawk  md  the  commonest  hereabouts,  is  the  redtalled  hawk, 
generally  si  lied  the  "hen  hawk'  in  the  east.     Ours  here  is  the  western 
variety.     It  is  the  big  bird  that  soars  and  circles  in  the  sky  going  up 
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or  dorm  vd  thout  apparent  movement  of  a  wing*     2here  are  several  nest 3 
not  far  sway,     last  stsaacr  we  saw  a  mother  bird  at  Cverfasaging  ?liff 
oarrying  a  freshly  captured  ground  squirrel.     ?he  baby  ***  in  on  old  tree 
Just  below  ns.     2he  baby  was  afraid  to  try  to  fly  and  tho  mother  was 
afraid  to  sens  30  close  to  use     kj tar  most  of  us  had  gone  sway  the  baby 
ventured  far  enough  to  QakB  connections  v-ith  the  dinner.     2he  redtailed 
is  very  TCCh  lijao  its  we3tom  cousin  the    wainson  hawk.     The  latter 
not  have  the  red  tail.     You  can  often  see  the  tail  gleam  In  the 
son  as  the  bird  turns  and  tilt  3.     But  the    young  red  tail  has  not  a  red 
tail  either  for  the  first  year  or  tt?o.      *>  for  ray  i>art  I  cannot  dis- 
tinguish a  youn  j  redtail  from  a  j^ainson.     I  ho^e  r*ou  can*     'J.ie  ©all  of 
the  redtail  is  a  hoarse,  sharp  scream  (imitate). 

*  see  a  good  many  dosert  sparrov  hasrks.    2o  me  the?  st  like  any 

other  sparrow  harks,  and  they  behave  the  seme.     3Sm  in  the  air  on 

fast  boating  wings*  to  pounce  on  some  stray  grasshopper,  or  sometimes  a 
aar.ll  bird  or  a  mouse  • 


the  great  horned  owl  iivos  here  too*     I  hear  Mil  fraa  the  hill  in 
the  middle  of  the  night t  Hoo-o-c-c,  hoo,  hoo,  very  deep  and  hollow  (imi- 
tate). 


bird:;  certainly  cone  rest  in  sise.    At  the  Lei®  you  see  the 
gulls,  and  if  you  take  a  boat  to  —oily  Island,  you  can  see  what  I  hive 
never  risen,  tho  famous  colony  of  white  pelicans.     In  our  little  lakes 
about  here  the  mallard  duck  nests.    At  this  season  we  often  see  the  old 
birds  steaming  out  to  sea,  followed  by  a  mosquito  fleet  of  young  duck- 
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lings,  perhaps  a  do -en.     Thay  are  reoogni:;ed  by  the  full  brovsn  color  of 
the  f  enalc  and  young,  ami  the  gorgeous  green  heed  of  the  male.     In  the 
1  Lafce  beyond  tho  Butte  we  find  a  few  Barrow  golden-eyes.     The  nale 
is  easily  recognized  by  &  large  vhlte  patch  on  tho  side  of  the  ha  ad.     In 
this  saao  lalro  is  seen  the  coot  or  mud  hen,  ae  coason  all  over  the  con- 
tinent.   He  haa  ataost  black  plumage  and  an  ivory  white  bill.     As  you 
go  along  the  shore  of  the  la'x,  you  hear  tho  loud  croaJcs  of  the  coot, 
hoar  a  splashing  in  the  rushes,  end  shortly  sea  a  little  black  gunboat 
steaming  rabidly  out  into  the  open  water.     Qrebes  are  not  rare.     I  once 
saw  a  baby  one  crying  for  lonllnesa  and  fright  In  fea  Yellowstone  HiTer 
at  "or^or  MEL     The  little  follow  was  lost  from  home  and  was  drifting 
rapidly  dovm  stream  In  the  furious  current.     I  wonder  if  he  ewer  -;ot 
to  shore,     -robubly  some  hungry  ooyofco  or  oversized  trout  snapped  him 

In  August  many  a  lake  has  a  great  blue  heron  -  sometimes  two  or  three* 
?his  majestic  bird  stands  3  or  4  feet  high,  in  siiallow  water,  vdth  his 

g,  sharp  bill  raised,  ready  to  spear  an  unwary  frog,  tadpole  or  sala- 
mander.   His  coat  is  laainly  of  a  dull  blue  gray.     I  wonder  where  ha  eases 
from  in  August,     joon  urtor  the  great  blue  hercn  has  apgjeerod  wa  may  look 
for  the  Canada  goose.     rhis  truly  magnificent  bird  is  seen  along  the 
Lamar  ..iver,  and  tao  lakes  beyond  Junction  Butte.     Die  first  I  ewer  mat 
ware  near  the  mouth  of  3oda  Butte  Creek,  on   the  13th  of  August,  1924.    By 
■sail  boy  and  I  were  sleeping  on  the  ground  under  the  great,  starry  can- 
opy of  heaven  •     I  saw   'the  great  star  early  droop  to  rest  in  the  night  % 
aaw  the  brilliant  constellations,  saw  the  late  moon  drifting  westward, 
woke  in  the  morning  and  aaw  the  hoar-frost  all  ovor  the  grass  and  on  my 
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pillow,  and  heard  the  strange  umistaJoable  honk  of  the  wild  c«ese.     Last 
aurrcor,  1925,  180  o>»  mere  of  the  3  fine  ;<irdr>  were  visited  St  a  laloa  near 
lunar  Brid  '         'y  «iown  f  \:o*     Lilce  everything  else 

in  the  i>nr&,  they  are  nmofi  terser  than  else-,  here,  -  but  none  too  tens  yet. 

Perhaps  next  in  sl-e  to  the  wt  *e  the  crov;s  nud  ravens  and 

their  ?d.n.     3ie  crow  nnd  the  raven  are  difficult  to  dietinguiah  xriless 
you  have  a  been  sense  of  sise.    £ho  raven  la  modi  th*  1  -  half  as 

lar^e  najnln,     ^-e  raven  soars  t/hen  he  flloa«  gotnz  lonj  dist^nnes  with- 
out tl  ^'Jngs  ahor  more  slender  than  the  arov*s,  a©  re- 
1    ;ed  to   rhcir  loagt   .  row  is  &  fL:  ..e  aro  -  anlta  the  well 
known  ^oser  caw",     ^he  rnven  has  c  1            arae  "walk  walk' '   (imitations). 
-ot"                                                               -  oi*  to  Mil*  frequent 
the  bsar  <nnr>sf  or                the               iisd  caray>  chroma*     Both  i*re  cocrcon. 

>  rangers  at  our  station  last  year  caujh.t  tu*o  young  crows  in  a  neat 
long  before  t*e~  were  able  to  •?"'.-,      id  mised  then  by  hen  U     flafjr  became 
very  tane  end  source  of  nruch  ev.  ay  was  especially 

tamo  and  friendly  and  inquisitive  'devious.    One  day  he  -vent  over 

to  the  window  sill  and  platoM  up  a  needle  for  ths  victrola,  flow  with  it 
to  the  aaaM':o  -  but  I  interfered  ?ofo:*e  he  had  tirao  to  xnit  it  in  place! 
/notlior  dey  ;ie  enrse  in  to  th  flood  OB  ft  little  bo*  af  tiro 

valves  m  -ued  then  ov  laid  t]iaK  dorr  M       hJ  board  of 

the  car.    A  nan  once  gave  '.ii  r.    Ho  carried  it  over  to  the  top 

of  the  barn  end  oxer  it.    Finding  it  of  no  further  use,  he  brought 

j  net  SO  wolcraao  in  iny  aabin.     One  evening  ho  flow  in 
as  wo  wore  jetting  eujgpor,  riihfc  ovc  table  end  dragged  his  foot  in  the 

ijspoi  creaa  on  the  Cejer  t.    ijooosov  twoning  ho  rod©  on  my  shoulder  over  t 
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the  beaver  den  to  see  the  beeves*  «ri»  shout*    Ee  sat  with  us  In  i    very 
well  oehaved  manner*     It  was  dark  Mfcan  we  started  bone  sou  X  curried 
him  in  my  hand**     Seny  iida't  li  :e  K*     Be  osaed*     1  said,  "Bo,  -ony* 
pejusust  ride  hose*''     I  sue  af raid  you  o» aid  get  l03t.       iTcny  rode  a 
little  farther,  then  ha  lookad  up  at  oe  very  crossly,  cawed  fiercely 
sad  jit  ay  hand*     I  sold  2iim  he  wouldn't  0j.     -hen  ha  cawed  again, 
savagely  -  ha  has  a  lot  of  expression  in  his  voice  -  end  bit  me  jast  as 
savagely.      hereupon  I  threw  hie  ui^on  the  ground*    He  fles?  a  few  fast 
,.1  as  .32  u  then  flea  up  end  disappeared  la  a  HUj  -ou;i  s  fir  tree*     2 
■n't    Isjhj  ru  at  '.'ony  was  lost,  t*a  r  j.1 -s  away* 

He  lytihsjc  ar  away  «  as  first  thin^  I 

heard  nex      .  Ice*    Be  eaa  a  dov.-a.jL  ;Lt 

xraiacuce,  bsJ  ;  sst«  used  to  come  to  the 

MMfec~-i  -..    - -'   oj  ^-  ■      ,•    ■.•■jJ.IJ:  t;c   ...    and    .i^Ifc    '.;,a-.,    iul    ;   I  }  steSBBI 
sed  agiJLi. 


■serly  relatec  eel*  >         as*qp  robber* 

fsi  .  Liedi  1  Pretty «  ize  of  a  large  blaoto- 

bi*  ,.  ;ar  of  tta.t  .  ,  ieest  very 

little.    He  is  the  /allo-v:  th  -1  fly  term  on  ureeltfaai,  table, 

snatch  a  yrr"*w  on  ...       I  - .,  p  By  to  ■  iieurby  tree,  traaaf erring  the 
cui;  tc  his  bill  as  he  flics,  so  as  fcs  be  ready  to  ali^it  tracofully* 
Share  he  viil  cosh-  his  atix-y  blank  eye  at  you  while  he  enjoys  the  pan- 
ca}»,  and  gets  ready  to  do  it  again*     A  very  shall  iv  bird  M  to  sisa 
and  general  outlines  is  the  Phasft  nutcracker*     Both  have  a  harsh  cry, 
but  the  cry  el    the  nutcracker  has  a  rattle  in  it,  and  he  lives  hir^xar 
up  in  the  zaountains  in  tho  mxaaortime*     Yuu  see  hla  an  the  way  down 
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from  the  top  of  Kt*  "aahburn  and  along  tho  main  line*  He  has  conspicu- 
ous white  patches  on  his  wings  when  he  flios*  He  is  gond  of  a  drink, 
and  will  dive  at  terrific  speed  down  a  precipice  to  the  river  below, 
pulling  up  gracefully  at  the  bottom,  and  perhaps  onoe  or  twice  on  the 
way*  He  feeds  his  young  on  selected  kernals  of  pine  seeds*  preferring 
the  whitebarked  pine*  3o  he  has  to  live  at  high  altitudes  for  that 
pine  rarely  appears  below  3,000  feet*  He  is  a  handsome  bird  and  concBon* 
In  3epterabor  he  comes  down  to  this  level  for  the  winter*  The  magpie  is 
less  common  here  in  summer  than  in  winter*  And  yet  you  may  have  seen 
him  abundantly  on  your  way  thru  North  Dakota  and  Montana*  He  has  a 
very  Ion;  tail  nd  a  large  white  patch  on  each  wing;  a  large  bird  with 
a  rough  voice  and  rougher  habits*  He  will  eat  anything  that  comes  to 
hand*  Occasionally  one  of  these  birds  gets  a  toste  of  blood  and  becomes 
a  really  wicked  and  cruel  monster*  Up  at  Upper  3oda  Butte*  Mi  near 
Cody*  you  may  see  the  big*  handsome,  ores tod,  blac3dieaded  jay.  He  is 
rare  here  and  rost  resembles  the  Jay  of  Colorado*  2he  eastern  blue  jay 
does  not  come  this  far  west,  raid  the  Oregon  jay  does  not  come  this  far 
oast* 

'./•  have  many  TOOdpeckers.  T^verybOvly  from  east  of  the  100th  meridian 
must  see  our  red  shafted  flicker.  ^iiere   the  eastern  flicker  has  a 
yellow  sheen  on  the  undor  i-lo  of  the  tail  and  wings  this  one  has  a 
salmon  red  sheen*  J'o  is  a  handsome  fellow*  Otherwise  he  is  exactly 
like  the  eastern  bird;  same  voice,  same  sine,  same  habits*   In  western 
Iowa  and  adjacent  Nebraska  and  Jouth  Dakota  the  two  forms  dome  together* 
Occasionally  a  bird  i3  taken  that  is  intermediate  in  character  between 
the  tvo,  and  it  is  believed  to  be  a  cross*  But  I  -annot  find  any  re- 
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cord  of  a  pair  of  raatod  flickers  of  vshlch  one  Is  rod  shafted  and  the 
othor  yellow.    Until  ti&s  is  observed,  the  hybrid  theory  mu3t  remain 
only  a  theory.    Haybe  this  difference  is  due  to  climatic  censes  or 
something  of  the  sort.    A  pair  of  flickers  nested  last  year  (1925) 
in  a  hole  in  an  aspen  tree  in  the  ranger  station  yard,  ;Just  around  the 
hill*    *9  watched  the  whole  process.     The  young  were  already  hatched 
when  I  caae  on  June  27th.    -Around  here  the  receded  sG&sucker  and 
western  hairy  woodpecker  are  sometimes  seen* 

Hi^ht  now,  out  against  the  evening  sky  we  mi&ht  be  watching  the  mar- 
vellous flight  of  the  night  hawk.    Re  is  so  much  lilec  the  eastern 
night  hawk  that  only  a  specialist,  with  •  bi?d  in  hand  can  toll  the 
difference*     He  13  recognized  by  the  fact  that  h3   flics  with  the  skill 
and  swerving  motion  of  a  bat  at  twilight.     But  in  addition  he  lias  very 
long  narrow  wincjs,  and  on  the  under  side,  our  side,  he  has  on  each  wing 
a  white  spot  fchat  looks  li:*e  a  hole  in  the  wing.    He  is  a  :*ood  mark  for 
a  rifleman*     You  can  always  be  sure  that  you  have  shot  him  thru  the  wing* 
He  is  cl03ely  related  to  the  whippoorwll  and  has  the  seme  enormously 
wide  mouth,  no  that  his  lower  ^aw  seems  to  include  the  entire  lower  half 
of  his  head*    Around  the  corners  of  his  mouth  are  long  briotlos  and  with 
these  he  sweeps  thru  the  air  gathering  in  all  of  the  gnats  and  mosquitoes 
he  can  find*    At  times  he  will  drop  like  a  shot  from  the  sky  at  prodigi- 
ous speed  for  a  few  hundred  feet ,  then  as  he  turns  suddenly  up  again  in 
a  splendid  parabolic  curve,  his  wings  cut  the  air  with  a  deep  boom( imitate). 
It  is  real  sport  to  watch  the  ni^hthawks  on  a  hot  suamer  ^ight9  and  soe 
them  swoop  and  boom.     Of  course  he  is  no  hawk  at  all.     ?he  nest  is  on  a 
bare  rock  or  the  roof  of  a  house  will  do.  vdth  no  sticks  or  marks  whatever* 
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v*  used  to  have  pebble  roofs  in  rfiiladalphla  and  that  jU3t  suited  the 

nlghthaslcs* 

The  Yellowstone  killdeer  la  just  like  the  eastern  one*     The  V7e3tern 
mounrinn  dove  is  like  the  eastern  to  yon  rod  me*     ao  is  the  western 
robin  and  the  western  spotted  sandpiper*     The  western  raeadowlark  looks 
Just  like  the  eastern,  bnt  ho  has  a  ripple  In  his  voice*       *jme  like  one 
better;   some  like  the  other*     In  central  Iowa  both  are  hoard,  but  the 
western  is  more  common* 

The  blacl&ird  of  this  region  is  a  little  fellow  known  as  Brewer's 
blackbird*     The  male  has  a  splendid  glossy  coat,  aid  the  female  is,  as 
usual,  duller.     These  birds  may  be  seen  almost  any  day  on  the  lawns  at 
Hssmoth,  and  also   about  here*     They  flock  in  August  i  .jd  fly  away*     At 
the  bird  lake  beyond  Junction  Butte  tho  redwinged  blackbird  is  found* 
This  la  called  the  thick-billed  redwing  blackbird,  having  some  techni- 
cal differences  from  the  eaatern  kind*     But  it  sin;s  Just  like  the  eastern* 

On  a  flaunting  flar*  the  redoing  sings 

("On^-o-leel") 
And  he  dips  end  sways  and  tilts  his  wings 
To  a  rollicking  south  wind  as  he  sings 

[Tte  ion*'*  i— r) 

One,  tv/D,  three, 
nestlings  hid  where  none  can  Bee* 
("Ka-lon^-o-leei") 

(Weeks) 

In  the  sane  bulrushes  with  the  re(h7in<?s  la  a  colony  of  yellow  headed 

blackbirds*     This  showy  bird  has  white  patches  on  tho  win^s  instead  of 

red  md  yellow,  and  the  male  has  a  brl^it  yellow  head  end  neck*     He  is  a 

real  sight  to  behold*     You  will  find  him  in     isconsin  (John  liuir  tells 

of  seeing  him),  in  northern  Iowa  and  in  llinnesota  and  from  th-   e  to  Utah 
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at  least.  If  you  do  not  <row  him,  it  is  worth  the  hike  to  the  lake  to 
see  him.  2hero  is  only  one  well  known  colony  tf  this  species  in  the  ±>ark, 
so  I  cm  told* 

probably  the  nost  beloved  bird  in  the  park  is  the  water  ousel  or  ousel, 
made  famous  by  John  Uuir's  writings  frcm  the  Jierras.  2ho  ousel  is  a 
strictly  western  bird.  It  is  about  the  color  of  the  catbird,  between  the 
size  of  the  sparrow  and  the  robin,  and  with  a  very  short  tail*  But  its 
most  striking  characteristics  relate  to  its  behavior.  It  inhabits  water- 
falls or  fierce  rapids,  both  in  our  own  lost  Creek  back  of  the  Oamp,  in 
-ower  Cree.c,  raid  in  the  Yellowstone,  One  pair  nopolises  a  stretch  of 
the  stream  and  no  other  ousel  is  allowed  to  remain  in  tljoso  preserves, 
lien  resting  on  a  rock  the  ousel  is  always  courtesying  like  a  well  trained 
"English  or  German  child.  It  isn't  a  bow  or  a  teeter;  it  is  a  quick  stoop 
and  rise  again  (imitate) •  It  tioos  this  about  every  five  seconds,  2hen 
it  steps  down  to  the  edge  of  the  water  and  pecks  in  the  rushing  stream 
for  its  food.  Hot  finding  what  it  wants,  it  will  walk  right  down  under 
water,  in  ■  current  that  you  or  I  would  not  dare  move  in,  run  along  the 
bottom,  pick  a  wrathful  of  food  end  dart  out  on  another  rock*  shake  him- 
self, and  look  as  good  as  new.  ?hls  is  easily  observed  by  anyone  who  has 
a  bit  of  patience.  You  can  sit  for  a  few  minutes  or  hours  in  the  canyon 
in  back  of  the  Oamp,  or  under  the  road  bridge  at  Tower  *all.  Seme  of  our 
guests  have  had  the  time  of  their  lives  on  these  expeditions, 

?he  ousels  stay  in  the  Park  all  of  the  year  around.  -3iey  begin  to  sing 
in  December,  and  select  their  mates  In  February,  Beating  begins  In  April. 
v»e  have  here,  therefore  a  bird  which  lias  *  real  married  life,  and  not  a 
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mere  mating.  ;Ae  nest  is  built  In  a  rock  in  the  torrent,  or  under 
the  overhanging  curtain  of  water  of  a  waterfall,  or  on  the  brink  of 
a  fall.  Last  warmer  my  younger  daughter  found  the  nest  on  a  big  rook 
Just  at  the  top  of  the  Lost  Creek  tfall.  It  is  a  hard  olimb  to  set 
there,  but  she  saw  the  little  tuft  of  noss  and  grass  and  saw  the 
baby  bird  j/at  its  head  out  on  one  side  of  the  tuft,  and  saw  the 
parent  bird  give  it  food  and  fly  away  again.  In  193ft  there  was  a 
nest  on  a  girder  underneath  the  bridge  at  Jower  ^'all.  At  that  place 
a  lady  watched  the  baby  bird  getting  its  first  lesson  in  flying  and 
hunting  food. 

Of  snaller  birds  there  is  a  goodly  number.  At  Hamaoth  you  see  the 
Cassln  purple  finch,  a  sparrow-lil«  bird  with  a  rich  red  head.  Al- 
most everywhere  in  the  park  is  the  pink-sided  ^uiico,  ft  jray  bird 
with  white  feathers  on  each  side  of  the  tail,  and  very  like  the 
Jur.co  or  snow  bird  of  the  east.  2ho  white  crowned  sparrow  is  common, 
easily  recognised  by  the  conspicuous  white  top  of  the  head.  The 
western  chipping  sparrow  nests  here  and  is  common.  "Tie  bird  you  are 
all  wanting  me  to  mention  is  the  western  tanager.  It  is  rather 
larger  than  sparrow  size,  but  the  face  is  bright  red  and  glossy, 
shading  off  to  bright  yellow  and  on  back  and  sides,  accentuated  by 
black  wings  and  tail.  The  western  tanager  -  yellow,  red  and  block 
where  the  eastern  scarlet  tanager  is  all  red  and  black  -  a  friendly, 
lovely  glint  of  feathered  sunshine,  seen  almost  anywhere  over  lower 
elevations  in  the  park. 

And  then  you  wanted  to  know  about  the  mountain  bluebird,  perhaps 
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tho  ooranonost,  brilliant  bird  in  the  park.  She  male  is  brilliant  bin© 
all  over,  except  paler  below  from  lego  to  tail,  without  tho  rod  breast 
of  the  eastern  bluebird;  they  are  closely  related  tho,  different 
species  of  the  seme  germs s  Sialla  sialis  the  eastern  and  Jialia  curruc- 
cides  tlie  western.  Bluebirds  nest  all  around  here,  usually  in  a  hole 
in  a  tree*  later  in  the  straner  it  is  a  Joy  to  see  the  families  out 
learning  to  fly  an.l  c  toh  bugs.  ?he  young  end  the  females  are  not 
quite  so  gay  as  the  males,  but  good  enough.  On  my  first  visit  to 
T^oelsior  Sryser,  -.ye  noticed  the  bluebirds  flying  in  and  out  thru 
the  steam  of  the  great  spring.  On  watching  for  awhile  we  detected 
a  nest  on  a  shelf  of  rock  within  the  edge  of  the  old  orater  -  a  modern 
bluebird,  raising  her  babies  by  the  incubator  method.  But  the  >ilson 
phalarope  has  that  quite  beaten*  BU.1  little  bird  looks  somewhat  like 
a  sandpiper,  but  it  swims  like  a  duck.  One  day  I  saw  a  whole  fleet 
of  ttion  on  tho  first  lake  beyond  Junction  3utte»  In  this  sub-family 
tho  female  lays  tho  eggs  and  then  forgets  about  them.  Ulster  incu- 
bates the  eggs  and  cores  for  the  babies;  the  last  word  in  modern  do- 
mestic felicity.  Oozreaponding  with  this  habit,  the  female  is  the 
more  showy  bird,  &*»d  the  male  dresses  in  urab.  Just  the  reverse  ia 
the  rule  with  all  other  birds. 

"2he  song  that  we  hear  more  than  any  other,  especially  in  June  and 
July,  is  the  song  of  the  golden  browned  Kinglet.  ?he  bird  is  about 
as  big  as  your  thumb.  In  the  east  it  is  a  migrant  in  the  spring  and 
fall.  Here  it  nests.  And  the  thing  I  cannot  understand  is  how  so 
tiny  a  sprite  can  make  so  far-sounding  a  song.  3ut  it  does,  and  ap- 
parently without  effort.  2hen  we  also  hove  a  chickadee,  the  mountain 
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chlckades,  lllce  the  eastern  one  in  all  of  its  cunning  ways,  but 
with  a  white  atripo  over  the  eye  and  a  black  strlpo  thru  the  eye. 
It  investigates  ell  of  the  twigs,  hangs  on  wrong  side  up  as  cheer- 
fully as  right  side  up,  and  lives  the  merriest  kind  of  a  life*  Its 
miniature  dignity  is  best  portrayed  in  a  few  verses  by  my  old  friend 
Dr.  Loroy  ritus  eeks,  president  of  2abor  College,  Iowa. 
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"Tho  chickadee  tilts 

On  a  sycamor:  bou^h. 
In  cute  little  kilts 

The  chickadee  tilts, 
Li tos  a  brownie  on  stilts 

Hear  his  sweet  little  frau. 
Wm   chickadee  tilts 

On  a  sycamore  bou^h* 

"The  chickadee  wears 

A  cunning  black  cap. 
In  all  his  affairs 

The  chickadee  wears 
.  ith  genial  airs, 

The  deai*  little  chap,  - 
The  chickadee  wears 

A  cunning  black  cap* 

"The  Chickadee  nests 

In  a  hole  in  a  tree* 
The  oats  are  not  guests 

•here  the  chickadee  nests; 
le  robber  molests 

His  little  tepee. 
The  chickadee  nests 

In  a  hole  in  a  tree. 

"The  chickadee  dines 

On  what  do  yon  think? 
Sot  ices  and  wines; 

The  chickadee  dines 
On  lunches  he  finds 

In  many  a  chink* 
The  chickadee  dines 

On,  -  v;hat  do  you  think* 

"The  chickadee's  song 

Is  "chickadee-dee"* 
Its  not  very  long, 

The  chickadee's  aong, 
Hot  much  in  a  throng. 

Bet  it  satisfies  me* 
The  chickadee's  song 

Is  "chickadee-dee". 


(  tunsas  transposed  for  elocutionary  effect)* 
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A  «nwl  by  s  April  ^5,  19m, 

Juncrintandeirt  Horace  SU  Albright, 

Dr.    !•     .    Bhhv  i  in  charge  of  the  rancer^naturalints* 
.   ~.     •  Earner  I  root  or.  Yellowstone  Park 


?fce  . at i  anal  Pari:  orrico*  What  does  that  mean  to  yottf 
In  reality  it  ie  a  great  organisation  of  red-blooded  Americana 
Guard  and  protect  your  nl.^jroifiids.  Playgrounds,  that  la  what  the 
national  perks  ire;  areae  aet  aside  for  the  "benefit  and  eu-joynont 
of  the  people ?f- 


National  Fa&k  aervioe  la  only  tea  fears  old.     Yea,  there 
national  parka  before  that,  but  they  vex*  administered  directly  by 
the  secretary  of  the  Interior,  and  several,  inoluiliv  Yellowstone, 
were  policed  by  detnehments  of  the  regular  United  States  army*    For 
thirty  years  out  of  the  fifty-four  of  its  existence  the  superintendent 
of  Yellowstone  national  Park  was  the  eonaandinfr  officer  in  charge 
of  tno  troops  stationed  at  the  cavalry  post,  itort  Yellowstone,  near 
the  north  entrance  of  the  park* 

uoen  After  the  act  of  Congress  creating  the  -    .  errloe, 

Urm  Stephen  2*  Mather  resigned  his  position  as  Assistant  to  tie 

isretary  of  the  Interior  to  bacons  ita  director.     Director  Mather 
is  a  white  haired  gentleman,  orect  and  with  very  blue  eyes,  -  the 
kind  of  eyes  you  find  in  ricn  uho  hare  spent  their  lires  seeing  skies , 
and  all  out  of  doors*     His  interest  in  the  national 
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is  a  very  personal  ono«    Ho  tfivos  all  of  bio  time  to  than* 
Horning,  noon*  and  nip£t  ho  la  planning  for  thecij  in  his  of fioo  in 
Washington  or  trawling  fron  one  snd  of  the  United  states  to  ths 
other  ^nd  f  rora  Mssfrn  to  Hawaii.     One  of  his  olilof  amusements  la  to 
os  taken  for  an  ordinary  rnnz&r.      )n  a  hot,  dusty  August  afternoon 
I  saw  hi»  standing  In  the  diddle  of  the  road  at  UJowel  Pall  in  the 
Yillowstono,  •  directing  traffic,     once  in  ssjbila  he  stopped  a  car 
to  ask  the  occupants  if  they  were  enjoying  their  trip*  if  they  liked 
the  park,  or  if  tho  r-vorers  sere  giving  than  good  service. 


-ce  1915  ?/'i©n  Ji  rector  father  first  became  interested  in  national 
parts  he  has  been  instrumental  in  having  set  aside  sewn  of  the 
finest  of  the  nineteen*     Hooky  Mountain  in  Colorado,  Hawaii,  Laaaen 
Volcano  in  California,  lit*  He  Cinloy  in  Alaska,  tfrand  Canyon  in  Ari- 
sta :  >n  in  Utah  and  Laf  nyette,  vrtiioh,  by  the  way,  is  the  only 
park  east  of  the  iiississippi  at  pares  ont. 


Direetor  Mather's  bureau,  t*»  national  Park  Service,  ha?  jurisdiction 
over  iters  square  miles  of  territory  than  six  times  the  size  of  the 
3tate  of  i^olavaro,  more  tfcan  l;  ,000  squire  miles,  all  national 
parks  or  national  laiirwimnt-ff*     Hation.il  nonurasnfej  are  amal?.->?  than 
national  parks  usually,  beitvr  act  aside  to  preserve  I  single  object 
of  interest  or  a  email  area  of  land  such  as  a  prehistoric  cliff 
dwelling  or  an  exceptionally  unusual  geolo  -ftenranen  n« 

All  other  federal  lands  may  be  and  are,  devolopod  coenaroially, 
National  parks  are  great  natural  Museums,  to  be  preserved  in  their 
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original  otato;  tho  flowers,  trees*  birds  and  animals  to  be  protected 
and  c~rei  for.     Last  year  the  national  parks  were  visited  by   Tore 
than  two  rdlliona  of  visitors,  -  perbape  there  will  be  three  million 
in  1926*     rJheue  people  m*t  be  cared  for,  aocoranoa.\U  owidcd, 

their  health  gwnl  -r.  protected  from  accident,  furnished  entertain- 
raent  and  educational  facilities,  and  at  tike  sane  time  the  natural 
beauties  of  tiie  parks  nut  be  protected  iiid  theli*  objects  of  scien- 
tific or  historic  interest  guarded*    As  Director  Uather  aays,  it 
"is  a  bir  jobt" 

And  the  man  who  is  responsible  in  the  individual  park  is  the  snpor- 
inten  tent  of  thnt  park*     I  no  Yellowstone  ae  an  example  because  I 
know  oonditlona  there  better  than  ol  jswhors  and  alee  because  it  is 
the  largest  and  oldest  of  the  national  parks*     Superintendent  Horace 
;i.   Ubri  frt  is  another  man  whose  energy,  ambition  and  enthusiasm  for 
8H  iwito—1  tatc    erwloe  aw*l  gay  Tallesittsjt  I    &m£m    ■!   ivboua  -". 
He  has  his  organisation  running  snoothly  all  o:  t"ie  time,  and  that  is 
no  msan  task,  keeping  track  of  the  various  departments  and  overseeing 
all  that  is  dona*     If  anything  goes  wrong  ha  must  be  responsible* 
He  attends  conferences,  exchanging  ideas  with  t'te  superintendents  of 
other  national  parks,  Invin     at  his  immediate  command  all  af  the 
inasaaerable  details  in  His  own  park*     If  a  ranger  makes  a  mi  j take 
the  report  goes  to  the  superlntendiivb.     If  aa  accident  oocurn  the 

~enorts  it  in  detail  to  Wellington.     He  could  easily 
the  titlo,  "(Siiof  Coordinator4'* 


tir  Departments  of  the  Federal  Government  are  cooperating;  with 
the  Hational  Park  Service  in  Yellowstone* 
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Sm  United  '.tates  usather  lureau  (U«  ■   •   •)  maintains  an  Jjsportant 
observatory  station  there* 

lie)  Dm  gun  of  P labor ios  (   .   •    .   •}  hn&  a  largo  fiali  hatchery  it 
vallovTstone  La3». 

fho                                 .rvioe   |   .   ....     asks*  inspections  of  all  sani- 
tary conditions,  testing  drinlcia    waters,  install! i  >osal  plants, 

controlling  "wsquitoos,  etc* 

•2 he  representative  of  the  Jeparteaent  o  sice  is  an     .   .      ;U3issionor, 

Jalge  John  ..*  UeXirwu    J  act  I         ."iTum  has  beer*  in  Yellowstone  Park 
in  this  oapt<oity  tw  32  ysars  and  he  says  that  basin— ■  has  nicked  up 
considerably  since  they  allowed  the  cars  in  cloven  years  ago! 

Baoplo  who  are  traveling  have  to  write  hone  and  tell  the  folks  sfeat 
the  park  is  line  and  picture  post  cards  tell  the  .story  I  ie  least 

effort*     Often  20,C>00  poat  cards  are  mailed  from  Yellowstone  Beffe 
post  office  Li  a  Blagta  ftq  # 

fits  malignant  disease  ail  led  "hemorrhagic  septicoraia",  threatened 
to  destroy  the  isbole  buffalo  hard  in  a  single  season,  the  calves  are 
vaccinated  each  spring,  and  that  is  dons  under  the  supervision  of  the 
Bureau  of  Aninal  Industry  i  •  .   •   .   •  i , 

Where  t'nare  are  forests,  inaect  pests  mast  be  controlled  and  the 
Bureau  of  iSatotjolo£y  (o.   •  .  ...   handles  this* 
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All  of  those  bureaus  and  departments  aalee  Kr.  Albri^it*e  work  more 
ooaplioated  and  difficult,  but  lie  Knave  that  with  their  aid  the 
beet  results  can    >e  obtains  1. 


Ant  now  we  otr»o  to  the  ranger  force,  comprised  of  97  sen  in 
hands  liee  the  responsibility  oC  t.ie  care  of  thnt  groat  nartc*     Two 
millions  of  acres  and  87  ran*     Ssent  sands  of  elk,  900  buffaloos, 

hundreds  of  other  aninals,  and  37  wen.     55  in  the  winter  tins*     More 
than  half  of  the  force,  the  temporary  rangers,  leave  trttan  the  nark 
season  is  cw»"+r»     Baal  all  noaas  th».t  the  life  of  a  national  parte 
ranker  is  far  fron  the  proverbial  "bed  of  roses*1.  *  season 

they  ride  horses  or  siotoroyoles,  ohatj  leaders  or  loo   La     for 

forest  fires,   as  Its  case  ni»ht  be*     C9wy  round  up  the  buffaloes  and 
for  this  they  aust  haws  the  nost  alert  -aid  the  fastest  horses  avail- 
able*    k  buffalo  is  never  friendly  and  he  often  turns  suddenly  in  his 
tracers  and  charges  a  wan  on  horseback*     Buffaloes  soastinss  appear 
very  awkward  and  laay  as  a  tourist  sees  thee  on  a  warn  sunshiny  after- 
noon, with  a  good  stout  fence  intervening';     their  ropy  little  tails 
switching  at  file*    tnd  their  tiny  blade  eyes  hidden  in  the  dark, 
early  hair  of  their  face  a  •  •  probably  the  r.iost  to  bo 

feared  of  the  park  antoals  and  their  protection  is  at  once  a  delicate 


Forest  fires  are  not  unoorrwn  during  the  late  sanaer  when  the  trees 
and  underbrush  are  dry  and  there  are  raany  electric  stoma,     iTaaoHiai 
in  fS       inpr  firoa  the  rangers  have  to  go  without  propor    *ood  and 
wator,  sleeping  on  the  ground  in  their  smoked  *n&  charred  clothing 
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when  they  can't  stay  awafte  any  longer*  far  days  fighting  fires  th.it 
r*@e  on  the  hitter  plateaus  away  fratn  the  roads  and  trails,  rati,  even 
rcil^a  from  MfcMt     :*qoipmont  met  be  brought  In  with  horses.     Horses 
rast  hate  trcils  cleared  for  them  in  some  c.lnoea,  unbridv-ed  rirers 
wast  be  crossed,  water  carried  and  trenches  dug.     ?hen»     ken  appar- 
ently extin  uishod,  a  large  fir©  will  smoulder  for  di;'s  1  deep 
net  o:'  dry  -in©  needles,  burst  I:.                      :e  "-sain  in             ht  wind. 

She  park  is  j^t  as  wild  today,  oac ".:  sway  froa  the  beaten  trails  and 
roads,  as  it  was  aore  tfcaa  a  hundred  years  ago  -/lion  white  sen  first 

ited  It.     It  Is  easy  to  elbsb  to  tho  top  of  soffie  nountain  and  loal: 
for  nil  as  in  erory  direction,  seeing  noticing  but  nore  no  is, 

35,  rivers,  and  forests,    ITo  raids,  no  trails,  no  risible  signs  of 
man's  assistance,  fhist  vj11&,  untouched  country/.     A  •  in  balance  — 

eqaillbrium.     Doesn't  v.'ildorness  .affect  you  that  way?    Does  it  orer 
make  yon  realise  yosjr  insignificance  if  you  aro  feelinc  a  bit  too 
proaa  of  yourself?     feat  then  If  you  rre  despon&o.  t  -ioer.n't  it  hare 

z  tns  o;  ^osito  effect,  Mfein       ou  fool  bettor?     Or  haven't  you 
ever  been  there?     In  tho  wilderness,  I  mean.     If  not  you  tessj  mipsed 
sows  thing  that  you  orc  yourself* 

Just  35  nen  in  the  winter,  but  sjiimls  do  not  require  the  I       fcsjflj 
attention  people  do.    fhey  oan't  ask  onset  lonet     3ut  hundreds  of 
tons  of  hay  *ro  fed  to  the  buffaloes,  el    ,       tslopas,  doer  and  nova- 
tain  sheep  each  year,   and  this  is  done  when  the  weather  is  the  coldest 
and  the  snows  are  the  deepest,  and  fresen  bands,  ears  and  feet  are 
I  uneemaon,  -  tho  ranger  is  true  to  his  trust,  the  park  animals. 
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and  aids  make  travel  In  the  winter  possible*    Yellowstone 
£*?:  ,        miles  long*   'roeaes  ovor  -usd  the  men  ski  across   it,  siring 
miles* 


Assistant  Chief  jfenc^r  Joe  I  is  a  rasa  you'll  nw?r  format  if 

yon  are  fortunate  an  to  meet  him.  ean  tell  enountj  storiee 

to  keep  you  sitting  t  beside  a  canrofire  lietenia   ;  true 

ories  of  his  experiences*     He  is  Tory  active  ^nd  as  he  ski- 

ing along  he  is  alvapy  einging  a  little  sonr,  -  no  one  asm  toll  you 
what  it  is  but  he  is  clwoya  taaaatnt  it,  -  unless  owe  you  are 

toning*     Ono  day  when  the  thermos  tsr  registered  sonrsthi-v;  like 
^  ranger  Do  started  out  across  Yellowstone  to  the 

iefea  fcpfor    t  ■tv.,     i  ftoan  ptlta  lai    ••     Tle  struck  an  air  hole  in 
the  ice  and  broke  thru*     He  waa  carrying  hie  okia  on&  they  eaa<ht  on 
the  edges  and  kept  hie  from  cx>ing  clear  thru  or  be  would  have  been 
lost*     He  finally  managed  to  climb  out   ilono  but  the  minute  the  air 
case  in  contact  with  his  clotl^es  they  f^oze  solitl  with  ice*      lis 

-7  lay  in  boing  at  Lake  that  8s&9  so  he  akied  the  remaining  twelve 
?5ilea  with  his  clotheG  frozen  to  bin,  -  not  exac.  pleasure  trip* 

A  hiaaorous  arpnrla— e  00333  to  . . '  .  •  hat  it      '      bly  was  not 

so  funay  when  it  happened*    Another  r.u^ar  was  s  very 

narrow  trail  above    i  frozen  stream,  v/hon  he  turned  a  sjiarj)  curve 
and  found  that  three  or  four  {h<*  has  never  been  ojttite  sure  ?#iich) 
wild  buffaloes*  some  of  the  30-ccdLlod  ISountain  Herd,  were  cooing 
toward  hlra  on  the  sane  trail*     Ho  TfTllff  on  *-m  ice  of  tta0  little 
n^ronm,  turned  around  and  travel!:-  '.     Sasu  he  wont  b  >r  ho 
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found  It  was  not  possible  for  n-  oaa  to  Make  the  Jwap  on  a  pair  of 
skis  that  he  hai  tssde  and  11,-.**  running.     v  lo  is  v«ry  lares 

and  very   *aavy  wA  H»  32-i  *•  tlK?  33  ion 

_-  .-    :    ,.     L    :  i,    -.  ri      ..,.   ,  -    :•,.   ..    .  .   ,   :;  e  gaoi    -_  r '  U  fetabtti 

by  "falo* 

la  t  "ie  winter  the  rangers  iceep  o  C   who  anlmls  and 

the   indie  i*  gen  .:h#  n  one  is  found  ted  it 

♦sported  ini  a  Chief  Ti-aa<?OT,  I  -ant  of  the 

Bjpareiit  esuss  if  death,  redatory  antaals  as  the  wolvea,  ooy- 

ofcos  -=aad  Mount  iin  liDns  are  t  under  i  of  the 

fliporint-.  ,  9Q    ;  tat  .      <  will  -ot  the  normal 

urease  m  oth-  *:>•     It  ij  not  the  policy  of  the  Nat  Bark 

'7ioe  to  assassinate  soy  of  the  aniiaala  but  Merely  to  keep  in  cheek 
elr  BRRJee  ,t  ti»y  will  n  d3nrv*e» 

Rangers  hare  aaay     0     jtaisals  for  rats.  :/  are  rescued  ey 

theee  osr.,  -    ou.,  J  j,  ^o.,  nrted  by  their  parents,  or 

snail  tntsJSOs  left  orphans  by  the  death  of  their  manners*     And  full 
groan  ones  are  oftmi  aa4e  pots  too;   g  r     ostanae  this  wi   .  u»,  nearly 
every  ranker  station  has  a  pet  Barton  or  a  pair  or  thesu     Jne  particu- 

ply  well  known  pet  wan  Bill  the  elk.       ill  mm  raised  on  a  bottle 
from  a  spotted,  big-eared  calf  -.Tit ''.knock  knees,  until  He  finally 
adopt  ol  bin  juff aloes  for  hi  ..     One  spring  he  fallowed  son* 

broujat  in  to  -lopnoth  to  be  placed  on 
t  oe  ooasoi.  ■  t?ed  with  us  for  a  long  tine.    He 

oast  ?n?e  i  people  and  I  iked  their  clothes.    Be 
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made  the  rounds  of  the  clothes  lines  every  Monday,  eating  Various  tilings* 
At  present  there  is  a  young  buffalo  known  as  'Grunt"  at  Manmoth,  which 
is  daily  becoming  nore  of  a  problem,  being  quite  affectionate  and 
demonstrative  already  to  the  xjoint  of  knocking  yon  down. 

And  why  do  these  rangers  stay  in  the  Yellowstone?  If  yon  ask  them  they 
can't  tell  yon.  There  are  lots  of  hardship,  -  I  have  only  told  yon 
of  a  few  of  than, 

They  stay  because  their  hearts  are  in  their  work.  It  is  the  tiling  they 
are  be3t  fitted  to  do  if  it  is  the  tiling  at  which  they  are  the  nost 
contented.  They  appreciate  the  dependence  of  those  little  animals.  They 
see  the  havoc  v/rought  in  great  forests  by  fire.  They  realize  the  re- 
sponsibility of  their  jobs  in  peeping  that  country  just  as  it  ist  they 
work  hard  and  they  gain  satisfaction. 

Last  month  I  saw  one  of  the  younger  rangers  here  on  his  vacation.  He 
had  not  been  away  from  the  park  for  over  a  year,  and  he  had  not  been 
home,  St.  Paul,  for  three.  He  had  thirty  dayB  of  annual  leave  due 
him  and  I  saw  him  when  one  week  of  it  was  gone.  He  was  already  plan- 
ning on  getting  back,  wondering  how  his  pardner  was  getting  along 
out  on  their  station  alone,  envying  him! 

In  closing  I  will  tell  you  how  Chief  Hanger  Sam  *  oodring  spent  his 
Thanksgiving  a  year  ggo.  The  day  was  given  over  to  a  lion  hunt,  and 
resulted  in  the  capture  of  one  of  the  largest  specimens  wver  recorded 
in  the  park. 
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3hief  end  a  party  of  others  set  out  &(:&]$  o  raoraing  frith  a 

pack  of  trained  dogs.       ithln  an  hour  aft^r  they  had  found  the  tracks 
of  tlio  bi^  cat  they  had  his  treed*     Thoy  hox>od  to  make  a  capture 
rather  than  a  killing  and  cut  down  tluree  trees  in  trying  to  jet 
their  ropes  on  his*    He  waited  eaeh  tine  until  the  tree  started  to 
fall  end  then  leaped  thru  the  dr.  over  their  heeds,  landtag  twenty 
or  thirty  feet  Gray*  running*    Each  tlsjfl  they  were  successful  in 
getting  their  rope3  on  bin.  ho  elided  thea  \?ith  hi3  teet::  like  so 
Much  twine*  traveled  like  greased  wing  bat  could  not 

keep  It  n*)  long  enau^i  to  lose  must  have 

been  o  reel  one  and  they  hr.t  resort  to  enel     ^uns  to  bring 

the  great  #  snarling  oat  fron  his  tree,    low  is  noun  ted  in 

a  nost  lifelike  manner  in  the  . 

*-ll  visitors  who  see  i;     re  renl  Mddon  dangers  still  lurk 

in  tao  shadows  of  stone*  dangers  01  My  for  those  little 

hoofed  an&aals  ttsst  people  m  I  see  as  they  leap  to  safety  ir 

the  bushes  along  the  reads  or  as  they  are  found  grazing  in  saso  shel- 
tered nook  sway  from  the  Bain  traveled  ways* 

r£his  has  been  very  brief  *  -  just  a  g  talk  on  saie  of  the 

things  Which  seen  to  me  to  mate*  Yellowstone  national  Park  appeal 
so  strongly  to  those  of  us  who  know  it  vary  veil* 
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READING  UP  ON  THE  YELLOWSTONE 

By  Francis  P.  Farquhar 

* 

THE  Yellowstone  National  Fark  is  almost  like  a  foreign  country 
upon  a  first  visit.  It  is  full  of  strange  and  remarkable  things — 
a  vast  museum  with  countless  objects  calling  for  explanation.  There 
are  so  many  astonishing  sights  on  either  hand  that  one  is  inclined  to 
forget  that  just  beyond,  in  the  great  back-country  of  the  park,  are 
still  more  wonders  and  even  grander  scenes  than  those  along  the 
beaten  path.  There  is,  moreover,  a  human  history  of  the  region, 
which,  while  brief  as  such  things  go,  is  nevertheless  full  of  interest- 
ing episodes  and  many  vivid  characters.  It  is  a  good  plan,  therefore, 
to  frequent  libraries  and  bookstores  before  making  a  trip  to  the  park. 
For  the  benefit  of  those  who  may  desire  to  go  prepared  with  some 
definite  knowledge  of  what  to  expect  and  a  general  background  for 
their  observations,  the  following  lists  are  presented.  They  do  not 
purport  to  be  a  complete  bibliography,  but  for  all  ordinary  purposes 
they  should  serve  as  a  sufficient  field  from  which  to  make  selections. 
The  first  two  sections  comprise  a  well-balanced  and  easily  obtain- 
able library  on  the  Yellowstone  National  Park.  The  supplementary 
lists  contain  a  wide  range  of  publications  offering  profitable  and 
enjoyable  reading.  Most  of  the  volumes  can  be  found  in  the  larger 
libraries,  although  a  number  are  out  of  print.  A  few  are  much 
harder  to  find,  but  are  included  because  of  their  interest  or  historical 

importance. 

A. — Government  Publications 

The  first  thing  to  do  in  reading  up  on  the  Yellowstone  is  to  obtain 
the  current  government  publications.  Write  to  the  Director  of  the 
National  Park  Service,  Department  of  the  Interior,  Washington, 
D.  C,  for  the  following: 

1.  Rales  and  Regulations,  Yellowstone  National  Park.  (Latest  annual.) 
Free. 

2.  Motorists'  Guide — Yellowstone  National  Park.    Free. 

Next,  write  to  the  Superintendent  of  Documents,  Government  Print- 
ing Office,  Washington,  D.  C,  sending  remittance  by  post-office 
money  order,  for  the  following: 
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3.  Geological  History  of  Yellowstone  National  Park.  By  Arnold  Hague. 
24  pages,  illustrated.   Price,  10  cents. 

4.  Geysers  of  Yellowstone  National  Park.  By  Walter  Harvey  Weed.  32 
pages,  illustrated.   Price,  10  cents. 

5.  Fossil  Forests  of  the  Yellowstone  National  Park.  By  F.  H.  Knowlton. 
32  pages,  illustrated.   Price,  10  cents. 

6.  Fishes  of  the  Yellowstone  National  Park.  By  Hugh  M.  Smith  and  W. 
C.  Kendall.  (Bureau  of  Fisheries  Document  904.)  30  pages,  illustrated. 
Price,  5  cents. 

7.  Panoramic  View  of  Yellowstone  National  Park.  (Map,  18  by  21 
inches.)    Price,  25  cents. 

At  the  same  time  it  would  be  well  worth  while  to  order  from  the 
Superintendent  of  Documents  a  book  that  contains  a  number  of  fine 
illustrations  of  Yellowstone  as  well  as  of  all  the  national  parks : 

8.  National  Parks  Portfolio.  By  Robert  Sterling  Yard.  248  pages,  includ- 
ing 306  illustrations.    Bound  in  cloth.   Price,  $1.00. 

Maps  can  be  purchased  from  the  Director  of  the  U.  S.  Geological 
Survey,  Washington,  D.  C,  or  may  be  obtained  from  local  dealers  at 
a  small  advance  over  the  government  price.  Of  the  following,  the 
large  map  of  the  entire  park  is  essential;  the  others  may  prove  useful 
in  providing  knowledge  of  the  adjacent  region: 

9.  Map  of  Yellowstone  National  Park.  Size,  28^2  by  32  inches;  scale, 
two  miles  to  the  inch.    Price,  25  cents. 

10.    Livingston,  Crandall,  Ishawooa,  Mount  Leidy,   Grand  Teton  Quad- 
rangles.   (5  sheets.)    Price,  10  cents  each. 

B. — Leading  Books  on  the  Yellowstone 

Without  question,  the  two  most  important  books  on  the  Yellowstone 
are: 

1.  The  Yellowstone  National  Park:  Historical  and  Descriptive.  By 
Hiram  Martin  Chittenden.    350  pages,  illustrated. 

2.  Tiaynes'  New  Guide  and  Motorists'  Complete  Road  Log  of  Yellow- 
stone National  Park.   By  J.  E.  Haynes.    192  pages,  illustrated. 

If  not  found  locally,  these  books  can  be  ordered  from  J.  E.  Haynes, 
Selby  and  Virginia  avenues,  St.  Paul,  Minnesota. 

General  Chittenden's  book  was  first  issued  in  1895  and  has  gone 
through  several  editions.  It  is  well  composed,  and  is  the  most  com- 
plete and  authoritative  book  on  the  park.  The  early  history  of  the 
region  affords  many  fascinating  tales:  the  thrilling  adventures  of 
John  Colter,  the  fabulous  stories  of  Jim  Bridger,  the  mysteries  of 


Reading  Up  on  the  Yellowstone 

unknown  trappers;  the  pursuit  of  hostile  Indians;  and  the  varied 
experiences  of  exploring  parties.  A  comprehensive  summary  is  given 
of  the  principal  natural  features:  animals,  flowers,  forests,  as  well 
as  the  geysers,  mud  springs,  terraces,  and  other  curiosities. 

Haynes'  Guide  Book  is  the  result  of  many  years  of  evolution  in 
presenting  the  material  in  the  most  convenient  form.  It  is  one  of  the 
most  satisfactory  guide-books  to  be  found  for  any  part  of  the  world, 
and  has  an  advantage  over  most  in  being  thoroughly  illustrated  with 
well-taken  and  finely  reproduced  photographs.  Its  reliability  is 
vouched  for  by  the  National  Park  Service. 

Next  in  importance  among  the  general  books  dealing  with  the 
park  comes : 

3.  The  Discovery  of  Yellowstone  Park,  1870.    By  Nathaniel  Pitt  Lang- 
ford.    188  pages,  illustrated. 

This  is  Langford's  diary  of  the  expedition  that  resulted  in  establish- 
ing the  Yellowstone  National  Park  by  act  of  Congress,  March  1, 
1872.  Originally  published  by  Langford  himself  in  1905,  it  has 
recently  been  reprinted  by  J.  E.  Haynes  in  uniform  style  with 
Haynes'  Guide.  The  quaint  sketches  and  early  photographs  of  the 
original  have  been  retained.  The  "discovery"  party,  composed  of 
some  of  the  most  reputable  citizens  of  Montana,  was  organized  for 
the  purpose  of  determining  finally  and  positively  whether  there  was 
any  truth  in  the  wild  tales  of  spouting  fountains,  hot  springs,  mud 
volcanoes,  and  other  hellish  things.  The  leader  of  the  party  was 
General  Henry  D.  Washburn,  surveyor-general  of  Montana.  Lang- 
ford  became,  two  years  later,  the  first  superintendent  of  the  Yellow- 
stone National  Park.  To  Cornelius  Hedges,  one  of  the  members  of 
the  party,  belongs  the  distinction  of  suggesting  that  this  marvelous 
region  should  be  made  a  national  park.  Besides  being  an  historical 
document  of  great  interest,  this  diary  is  an  entertaining  account  of  an 
exploring  expedition  in  which  men  of  more  than  ordinary  individu- 
ality came  day  after  day  upon  new  and  unexpected  features  of  the 
most  astonishing  character. 

Another  general  book,  found  in  most  libraries  and  obtainable,  is: 

4.  Wonders  of  the  Yellowstone.  Edited  by  James  Richardson.   256  pages, 
illustrated. 

This  was  first  issued  in  1872,  and  has  appeared  in  several  editions. 
The  chapters  are  drawn  from  the  official  reports  of  government  ex- 
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peditions  and  surveys  by  Barlow,  Doane,  and  Hayden,  and  from 
articles  contributed  to  Scribner's  Monthly  Magazine  by  Hayden, 
Langford,  and  Everts.  As  most  of  these  reports  and  articles  are  now 
difficult  of  access,  this  book  is  very  useful  in  making  this  material 
available.  The  chapter  entitled  "Thirty-seven  Days  of  Peril"  de- 
scribes an  adventure  that  received  wide  publicity  in  its  day  and  may 
well  be  read  with  profit  by  present-day  visitors  who  have  a  tendency 
to  wander  from  the  trail. 

The  scientific  features  of  the  park  are  covered  very  well  by  the 
government  pamphlets  already  mentioned  and  by  the  references  to 
more  extensive  technical  works  to  be  found  therein.  In  the  field  of 
natural  history  there  are  several  good  current  books  dealing  specifi- 
cally with  the  Yellowstone  region.  They  are: 

5.  The  Yellowstone  Nature  Book.    By  M.  P.  Skinner.    1924. 

6.  Trees  and  Flowers  of  Yellowstone  National  Park.  By  Frank  E.  A. 
Thone.    1923.   70  pages,  illustrated. 

7.  Trees  and  Shrubs  of  Yellowstone  National  Park.  By  P.  H.  Hawkins. 
1924.    125  pages,  illustrated. 

8.  Birds  of  Yellowstone  National  Park.  By  M.  P.  Skinner.  1925.  192 
pages,  illustrated. 

C. — Supplementary  Books  on  the  Yellowstone 
The  following  books  deal  primarily  with  the  Yellowstone  region  and 
provide  a  good  variety  of  reading  supplementary  to  the  group  already 
mentioned.  There  may  be  some  difficulty  in  finding  the  earlier  ones, 
but  a  search  is  well  worth  while: 

1.  The  Great  Divide.  By  the  Earl  of  Dunraven.  1876.  (Reprinted  in 
191 7  under  title  of  Hunting  in  the  Yellowstone;  edited  by  Horace 
Kephart.) 

2.  Calumet  of  the  Coteau.   By  P.  W.  Norris.    1884. 

3.  Through  the  Yellowstone  Park  on  Horseback.  By  G.  W.  Wingate.  1886. 

4.  The  Passing  of  the  Old  West.  By  Hal  G.  Evarts.   1921. 

5.  Maw's  Vacation — A  Human  Being  in  the  Yellowstone.  By  Emerson 
Hough.    192 1. 

6.  On  the  Trail  in  the  Yellowstone.    By  Wallace  Smith.    1924. 

D. — Books  Containing  Important  Chapters  or  Sections 
Relating  to  the  Yellowstone  Region 
The  list  of  books  under  this  heading  could  be  expanded  indefinitely, 
and  only  a  representative  selection  is  given  here : 
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Camp  and  Cabin.  By  Rossiter  W.  Raymond.    1880. 
Nez  Perce  Joseph.    History  of  the  Nez  Perce  Campaign  of  187?.    By 
General  O.  O.  Howard.    1881. 

The  Book  of  the  Boone  and  Crockett  Club.  Edited  by  Theodore  Roose- 
velt and  George  Bird  Grinnell. 

Vigilante  Days  and  Ways.  By  N.  P.  Langford.  2  vols.    1890. 
Our  National  Parks.   By  John  Muir.    1901. 

The  Biography  of  a  Grizzly.   By  Ernest  Thompson  Seton.    1903. 
Wild  Animals  at  Home.    By  Ernest  Thompson  Seton.    1913. 
Your  National  Parks.   By  Enos  Mills.    191 7. 

The  Book  of  the  National  Parks.    By  Robert  Sterling  Yard.    1919. 
The  Cross  Pull.  By  Hal  G.  Evarts.   1920. 
Down  the  Yellowstone.   By  Lewis  R.  Freeman.    1922. 
The  Call  of  the  Mountains.   By  LeRoy  Jeffers.    1922. 


E. — Magazine  Articles 
Since  the  discovery  of  its  wonders,  in  1870,  there  has  been  a  vast 
number  of  articles  on  the  Yellowstone  region  in  all  manner  of  peri- 
odicals. Many  of  the  scientific  articles  have  appeared  elsewhere  in 
reports  or  books,  and  many  of  the  general  articles  have  been  super- 
seded by  fuller  and  better  accounts.  Therefore,  only  a  few  of  the 
outstanding  ones  are  selected  for  this  list.  Some  of  these  have  been 
reprinted  in  books  already  listed : 

1.  The  Wonders  of  the  Yellowstone.   By  N.  P.  Langford.    In  Scribner's 
Monthly,  vol.  2,  nos.  I  and  2 — May,  June,  1871. 

2.  Thirty-seven  Days  of  Peril.    By   Truman    C.   Everts.    In  Scribner's 
Monthly,  vol.  3,  no.  1 — November,  1871. 

3.  The  Wonders  of  the  West.    More  About  the  Yellowstone.    By  F.  V. 
Hayden.    In  Scribner's  Monthly,  vol.  3,  no.  4 — February,  1872. 

4.  Ascent  of  Mount  Hayden.  By  N.  P.  Langford.   In  Scribner's  Monthly, 
vol.  6,  no.  2 — June,  1S73. 

5.  The  Three  Tctons.    By  Alice  Wellington  Rollins.    In  Harper's  New 
Monthly  Magazine,  vol.  74 — May,  1887. 

6.  An  Elk-Hunt  at  Two-Ocean  Pass.    By  Theodore  Roosevelt.    In  Cen- 
tury Magazine,  vol.  44 — September,   1892. 

7.  Yellowstone  National  Park  Game  Exploration.    A  series  of  articles  by 
Emerson  Hough  in  Forest  and  Stream,  May  5  to  August  25,  1894. 

F. — Government  Reports 
Most  of  the  government  reports  included  in  the  following  list  are  out 
of  print  and  are  no  longer  to  be  obtained  from  the  Superintendent  of 
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Documents.  The)  can  usuallj  \>c  found  in  tin  larger  Libraries,  how- 
ever.  The}  are  valuable  Boureei  of  information  for  those  who  wish 
to  go  deeply  into  the  history  and  character  of  tin-  park : 

t      Annual   Reports  of  the  Superintendents  of  the   Yellowstone  National 
Park,   <"r   tiff,   lS~~  to  iQic,      In  Annual  Reports  of  the  Secret  .• 
the    Interior      (Smcr    [913    ihtM    reports    havr    l*-rn    included    in    the 
Annual  Reports  of  the  Director  of  the  National  /'   •  f.) 

2.  Annual  Report*   upon  the  Construction,   Repair,  and  Maintenan 
Roads  anil  Bridget  in  the    Yellmvstone  Notional  Park,   1890-1Q18.    In 
Annual  Reports  of  the  Chief  0  '  .   '1     '   Department 

3.  Exflorttliom   Of   the    Yrllo-.t  ilnne   River   in    1859-1860.     Ily    IU  t     Rrig  - 

W    I-    R.iynolds.    1868     (411th  1  ■  n,  S*MOti 

No  77  ) 

4.  Geological  Report  of  the  Exploration  of  the  Yellowstone  and  Missouri 
Rt      ■  Bj   I»i     1     V    H.iy.lm     1S69. 

5.  Report  of  I  irutenant  Customs  C    Doane  upon  the  So-called  Yeti 
u<,nr  I  tOedkion  of  1870.    i>7 1      141st  Cons:'  ■note, 
I  \    I  >.  ,    No  $1  ) 

6.  An  Engineer  Report  of  a  Reconnaissance  of  the  Yellowstone  River  m 
1871      B]    (    ipLiin    J     \V     Karlnw    and    Captain    I>     V     II.  ip      1872. 

t,  .'(i  Session,  Senate,  I.x    Doc    No    66.) 
7      Fifth    Annual  Report  of  the  V    S    Geological  Survey  of  the  7    PI 

-  1*7 j    iu  1    \   11  ityjau 

Sixth    1nnw:l  Report  of  the  V    S    Geological  Survey  of  the  Ton 

1    V  Bayda 

•  i      T-.rel'ih   Annu  ••  of  the  V.  S    Geological  Survey  of  the  Te/ri- 

\  I.  Part  II    B)  I    V  Baydai    1883. 

Reconnaissance    of  n  :nr    in     .' ■?,*.?       By    Captain 

William  A    Jooeft.    1875. 
1  1      Rrronnoissance  of  the  Streams  and  I^akcs  ,  •  the  Yrllo-.vstone  fitt 

•I      By   !  ITT  Jordan.    In   l'-ulU:in  oi   I'.  S.  Fish 

'.mission,  vol    IX,  for  1889. 
12      Reconnoissance  of  the  Streams  and  Wthot  of   Western   Montana  and 

rmann.    In   Bulletin   of 
U.  S.  Fish  Commission,  vol   XI    for  1891. 
1  ;      Geology  tional  P.;rA-     By   Arnold   Hague  and 

'nnograph   No.   XXXII,    Part    II. 
,').   Accompanied  by  Atlas. 
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Ralph  V/#  Chaney,  Research  Associate, 
Carnegie  Institution  of  'Vashington. 

Approved  by:  July  24.  1926. 

Superintendent  H.  M.  Ai^ri^ht, 

Mr.  H.  S.  Conard,  in  charge  of  the  Ranger  Naturalists, 

Mr.  J.  E.  Haynes,  Acting  Director,  Yellowstone  Park  Huseum. 


The  fossil  forests  of  Yellowstone  National  Park  are  the  most  magnifi- 
cent on  the  continent.  Added  to  their  spectacular  "beauty  is  the 
story  they  tell  of  the  world  of  yesterday,  when  the  Yellowstone  region 
as  we  know  it  was  taking  form.  Looking  hack  into  the  past,  we  can 
read  much  of  this  story  of  the  ancient  days  before  man  lived  upon  the 
earth.  For  while  the  written  documents  which  we  associate  with  human 
history  are  lacking,  there  is  yet  a  singularly  complete  chronicle  of 
past  events  in  the  rocks  r.nd  in  the  fossils  buried  with  them. 
We  may  well  consider  why  the  record  of  fonner  plant  life  is  so  excep- 
tionally well  preserved  in  Yellowstone  Park.  Most  of  the  trees  of 
today,  -  trunks,  branches,  and  leaves,  -  decay  and  fall  to  Jieces 
shortly  after  death,  leaving  after  a  few  years  little  indication  of 
their  existence.  But  some  of  the  trees  which  lived  here  four  or  five 
million  years  ago  still  stand  on  the  rocky  slopes  of  the  valley  of 
the  Lamar  River;  the  winter  snows  drift  over  their  roots;  birds  and 
bees  fly  about  them  on  warm  stimmer  days;  and  we,  climbing  the  side 
of  Specimen  Ridge  or  the  hills  west  of  Camp  Roosevelt,  may  almost 
mistake  these  ancient  giants  for  the  stumps  of  recently  living  trees 
until  we  touch  them,  and  find  they  are  of  stone.  They  owe  their  en- 
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durance  through  the  ages  to  a  process  called  petrifaction,  which  means 
"making  into  rock:l,. 

The  first  requisite  for  petrifaction  is  rapid  burial,  for  unless  a  tree 
is  covered  almost  immediately  the  wood  will  decay.  In  ages  past  during 
the  period  called  the  Tertiary,  there  were  several  great  volcanoes  in 
the  Yellowstone  region,  one  of  which  was  located  not  far  south  of  Camp 
Roosevelt.  In  addition  to  pouring  out  lava  flows  over  the  adjacent 
country,  this  volcano  had  periods  of  explosive  activity  during  which 
great  volumes  of  rock  were  blown  into  bits  by  steam  and  scattered  on 
the  slopes  below,  Thus  it  cane  about  that  the  forests  of  the  region 
near  the  volcano  were  buried  in  this  pyroclastic  material  (clastic 
means  broken,  and  pyro  -  oj  fire).  The  tops  of  the  trees,  which  re- 
mained uncovered,  have  decayed  or  burned,  but  the  stianps  were  pro- 
tected by  the  gradually  solidifying  mantle  of  volcanic  ash  which 
enclosed  them.  At  various  /places  another  forest  has  grovm  on  the 
volcanic  S3h  and  in  turn  has  been  destroyed  by  another  volcanic  erupt- 
tion;  at  Specimen  Aid^e  more  than  twelve  such  forest  layers  can  be  seen, 
representing  alternating  periods  of  tree  growth  and  destruction. 

The  second  stage  in  the  process  of  petrifaction  was  also  associated 
with  vulcanism,  involving  the  circulation  of  hot  volcanic  waters 
through  the  pryoclc-stic  rocks  and  the  buried  tree  stumps.  These 
waters  gradually  dissolved  away  the  wood,  leaving  in  its  place  a 
mineral  known  as  silica.  So  slowly  was  this  interchange  of  material 
effected  that  the  detailed  cell  structure  and  annual  rings  of  the 
wood  are  commonly  preserved.  There  is  no  evidence  that  the  process 
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of  petrifaction  i3  in  any  way  connected  with  geysers.      Stumps  and 
wood  fragments  submerged  in  geyser  waters  may  become  incn.sted  with 
mineral  natter,  Tret  the  wood   itself  is  not  known  to  be  chafed  into 
rock  except  where  it  is  buried. 

A  third  stage  in  the  development  of  the  r>etrified  forests  as  we  know 
them  involved  the  uncovering1  of  the  straps.     Bain  and  wind  through 
the  centuries  have  worn  away  the  comp  jurat  ively  soft  volcanic  ash,  but 
the  wood  replaced  by  silicc  -  silicified  vood  -  has  resisted  the  pro- 
cess of  erosion,   since  silica  is  ore  of  the  hardest  of  the  common 
minerals.     As  a  resv.l^   these  trees  rer?in,  -  sequoias,  pines,  and 
sycamores,  -  their  roots  still  fi^ed  in  the  ground,   their  tall  stems 
rising  toward  the  sky,  ^s^  ^s  If  thousands  of  centuries  had  not 
ps.ssed  since  their  branches  swayed   in  the  wind  and   the  birds  of  an 
ancient  Yellow/stone  sumer  chose  them  for  nesting  places. 

Around  the  roots  of  these  old  trees,   in  the  rock  which  was  once  the 
soil  of  the  forest,   a  careful  search  ma-  disclose  the  impressions  of 
leaves.     The  leaf  itself  is  not  present,   since  so  delicate  a  struc- 
ture is  rarely  petrified.     But   the  print  Is  the  fine  volcanic  ash 
shows  the  shape  and  nervation,  and  enables  r.s  to  recognize  such  spe- 
cies 23  the  chestnut,  now  living  only  in  the  eastern  United  States, 
the  sycamore  which  ranges  into  the  Riddle  '.Vest,  and  the  sequoia  of 
the  Pacific  Coast.     Hobo  of  these  are  found  today  within  many  hundred 
miles  of  Yellowstone  Park.     They  are  for  the  most  part  trees  which 
live  at  lower  altitudes  and  under  conditions  of  higher  temperature 
and  rainfall  than  now  obtain  here.     The  element  of  change  is  apparent, 
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as  it  is  in  the  study  of  earth  history  everywhere.  And  if  the  Yellow- 
stone as  we  know  it  is  different  from  that  of  four  million  years  ago, 
when  showers  of  volcanic  ash  covered  the  forests  of  sequoia,  pine, 
chestnut,  and  sycamore,  preserving  them  down  through  the  age3  for  our 
pleasure  and  instruction,  may  we  not  expect  that  the  Yellowstone  of 
four  million  years  hence  will  likewise  present  a  new  appearance? 
There  may  even  he  left  in  the  rocks  a  record  of  our  activities  here 
which  will  tell  future  visitors  to  Yellowstone  Park  the  story  of  the 
life  and  living  conditions  of  our  time. 

(Signed)  Ralph  './.  Chaney 
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Amwmi  bft  j^r  ;^at  ffiaft. 

Saperirtendent  K«  fc.  *lbrif*tt 

u.     i  votmrd  in  chares  of  the  riaagar  Botnrelisfcs, 
i  J  •  *♦  Hoyaes,  Noting  Direeter*  Yellowstone  i-wrti  Uaaann* 


H  raonr  touri-ts  Yoi  ice-stone    iM  NMM  M  i  ItiittQ  MU   Ifl  bb«  -  lnost 
ooatiaaoua  aaoi tenant  of  the  f otiP-©r<5-e-htdf-<k  v  tourt  a  brief  relaaa- 
tlos«  f«*a  the  high  anotlcmal  #ltoh  that  the  Yrterdnes*  ond  wnder  of  the 
region  s?*?eader  la  responsive  aatar©«»     Tot  beneath  Its  tranquillity  &ad 
sylvan  peace  Ilea  the  record  of  &  story  scarcely  less  stirring  thaa  that 
of  the  volo?  nie  era* 

Yellox79toao  laaa*  H:»  noat  of  the  late»s  In  northern  United  States*  is 
a  child  of  the  loo  «0N    She  hvk  woo  sot  covered  by  the  continental 
ioe-shoet  but  rather  by  aa  loo  cap  formed  of  the  ■lil^tiiiHol  glaciers 
that  sored  down  from  the  netntalne*    ?or  this  reason  the  novaoent  of 
Ha)  ice  in  this  regie*  was  not  la  a  aeaarel  rorth-esJ-aouth  trend  M 
on  the  Croat  Kleins  but  in  a  variety  of  directions  detomined  by  the 
tepe*>r&ifcy  of  the  oooatry*      ne  loe-streaa  caning  doaa  the  present 
Qjsjwr  Yellowstone  carved  oat  the  brood*  roandad  valley  oooapied  by 
that  strena  and  the  ^oathaaet  Am  and  probably  excavated  part  of  the 
depression  now  fill  si  by  Yellowstone  La»«    Another  .-71  color  frai  the 
northern  Abearetaaa  goafei  oat  the  volley  of  the  loser  ead  the  Yollow- 
otoaa  fttvar  below  Jaaotioa  3ette*    this  glacier  eventually  ttdvanati 
to  •    olnt  ^ust  eouth  of  Livingston.    9m11  glaciers  daaoaadad  the 
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alayee  of  Ku    eahaoni  wtogllng  with  the  general  lot  sheet  at  its 
tat**    flheaa  wee  fit:  this  tin*  no  veetlge  of  a  aanyeni  the  brood, 
rolling  nyland  plaiae  on  oeoh  side  of  the  yraaant  river  hod  net  yet 


'••"hen  a  dare  gonial  oliiaate  finally  prevailed  sgaln  t.wl  the  loo  streans 
began  to  c»lt  beefe  Mart  their  etmroeo,  he/jo  volanee  of  water  seoawo- 
lated  In  the  lowlands  and  o  greet  lota  develeped  thst  filled  the  beeln 
of  ttoe  Yellotwtone  Xesoo  and  Bastion  TSfeaicy  with  anee  extending  oy  too 
ielloaa  CJreefc  and  tapper  YolXoweteno  volleys*    'Ao  natural  or.tlot  of 
thla  lata  would  bare  boon  the  old  psa^jlaciol  eheuesl  at  Outlet  Canyon 
eeush  of  the  lata  tat  thia  wee  still  bloa&od  la/  the  iee  nap  on  Siictan 
3t4ta>  and  the  water  raee  to  the  8000  foot  level,  overflowing  at  oar* 
oral  pointsi    at  tfrftta  lata  mat  thence  ac*m  tfw  oouree  of  the  present 
CUbboni  at  toy  fit*  and  data*  the  iweaant  Sag  i^eroe  Greek*  and  free* 
the  'Ssxsto  dona  the  route  of  the  anto-roaa  to  Zarals  lata  and  liver. 
Thla  drainage  waa#  la  a  cooperative  sense,  only  ten^erery  for  outlet 
Canyon  aaa  present:^  aleored  of  ioo  end  established  ltoolf  aa  the 
aaaaanant  outlet,  bringing  the  lata  dona  to  7900  foot* 

?hl«t  then*  was  the  ^laold  las®  Yellowstone  that  ana  psohebly  older 
at  its  death  than  the  present  lata  la  now*  It  stood  IS)  feet  higher 
then  the  watnr-»lovol  today  and  its  area  woe  510  aioara  niloa  aa  oos»» 
oared  v*lth  aha  191  scroor©  ntlles  of  the  lata  that  aa  lnew»  Sea  alaslal 
lata  wee  in  reality  «tochlet  tlse  ufc^er  lata  severing  Heywaa  vTallay  and 
waahlng  the  taaa  of  Kit  aahbara,  she  lower  lata  aegapylna  the  basin 
of  the  lata  today  with  eras  reechiixj  ay  lata  *  elloan  Volley  and  the 
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Yellwatono.     2be  ^Sorrows0  ooourrod  at  the  r^ids  where  the 
Tello-  atone  -Ivor  — mm  a  right-analed  turn  to  tint  vnt  about  throe 
miles  belovr  tlie  *  ishlng  bridge*    2hle  huge  bo<$y  of  water  drained  thru 
Cutlet  ^anyon  into  Eecrt    iver  ami  thonoe  by  nay  of  the  jfcaiw  ant 
3e2asbla  1  to  tha  iooifio.    Che  Continental  -Ivlte  tt  that  time  jaaeed 
ovor  Ufc.    ashburn,  e*  tend  in?  souiheeetward  over  ^oliean  Oone  £334  down 
tha  orest  of  tha  ^baareku* 

tha  reooaSs  that  brln#  tha  storr  V*  the  lafce  dean  to  this  i>eint  are  to 
clear  that  one  does  not  need  to  bo  a  geologist  to  read  then*    The  topo- 
grejifey  of  Heyien  Valley  with  ita  meandering*  a*-bered  stream  indicates 
even  to  tha  casual  aaaarrar  that  it  was  recently  a  lo&e  hotten  vhile 
the  terrace*  at  Jarrooe  taint  aha*  ee  trail*  talesbly  the  several  levels 
at  which  tha  lans  stood  at  different  stages  of  its  history*    Bow  the 
drainage  shifted  northward  is  till*  however,  a  nested  Question.    :  any 
explanations  have  been  offered  but  nose  seems  aore  plausible  aad  surely 
nana  is  r»re  draratic  then  that  sqsjgootod  by  Br,  It  i'anl  3oodo»  (Bulle* 
tin  of  tha  *«evkan  Bureau  af  fr»ope»ljg  VoXtno  XI  Bonner  2  June  1901  - 
"2he  Piracy  of  the  ToUewstcsB"  -  J.  RenH  Ooode). 


The  laser  wee  a  great  river  in  these  days  fad  by  the  lee  sheets  that 

st iU  covered  the  nonntains*  La  there  was  no  Yellowstone  Klvor  the 

stress  whose  remnant  we  call  -*roc4  Creek  had  out  a  large  aanyon  whiah 
had  been  further  enlarged  below  Tower  ?ells  by  the  strata  that  ante- 
dated the  present  Sewer  Oreek*    Mgfeor  Orees*  prebebly  larger  than  it 
Is  teiey  but  still  a  snail  stre&»»  flawed  down  tha  southeast  flank  of 
*    .    anntenn*.    it     :^i<5  h;vo  ■  ■t-'.*.v.ilcr  Im  iMfl  *v^o  feeninl  len*  "  iio- - 
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bat  a  alight  osotrcotioa  4i**vM  it  to  tho  north  and  it  fotmd 
Its  way  into  the  osngros  of  the  enaiont  3arota1  QroOk  idhore  that  etswon 

enan>ly  northward  (i.  e«  a*  tho  wroth  of  the  present  Bread  Croak)* 


3isee  tlio  oloee  of  ttm  volosnio  ere  the  esrfaoe  roc'ss  lis  thia  "agios 
hod  Wan  sated  upon  by  the  ateon  and  gfisos  from  the  hastes'  ares*  solos, 
(UtUBjiailHQ  than  am  rodsaiog  than  to  c  olsjHLUce  texture.    These  soft* 
llstntsflrsIM  roofes  vara  easily  out  by  a©  esall  a  stream  evan  a*  Seljtror 
"rooSt  and  before  long  the  gnleh  of  s-vo  oraax  was  u-*der»ini?vr  tha  lav  bask 
that  bald  book  tho  tartars  of  the  groat  Isfes*    Once  breached  an  ewer  in- 
creasictf  volnae  of  water  reared  dotal  tha  little  *ully  find  into  brosi 
3r*ek  -shion  now  basons  tha  tribstsry  end  tha  son?  river  is  *  ilphcr   'rook 
essves  ass)  asls  etresru    stfci  today  tha  oimil&rity  botweon  tha  $rsaS 
Oesyos  below  tt»  Reaction  wits  Brood  ^reefc  end  too  oasyus  of  tha  latter 
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lth  ts»  outlets  the  level  of  tha  lake  droyjpod  rapidJy*     Portly  tha  sur- 
face  of  the  aster  fall  belov  Hal  altitude  of  outlet  Oanvon  md  the  on* 
tiro  draiaofte  woo  throats  tho  north  outlet.    *3iio  Is  one  of  the  nost 
ostensive  assHplaa  of  such  a  eJisngo  of  drsisogo  snows  and  tha  only  one 
where  the  flow  ass  shifted  ovor  the  Oojittaastr:  1  nvi  Je. 


At  7800  foot  the  lowering  was  ohaoasd  by  s  sasa  of  hard  rfcyolito.  un- 
to/ thswiol  decays*    Too  doooaposad  taster u  1  had  heretofore  sot 
sufficient  rosUtssea  to  tha  atross  to  develop  s  oatsraot, 
In  fast,  the  Sanyo*  baa  cot  boss  out  to/  tho  reeeeeion  of  s  waterfall 
ao  hare  the  go?@o  St  smsgra  or  the  Iiissieel?.>i  at    't.  ;  ithon?/,  but 
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rotifer  by  the  oantiaoous  action  of  &  lour?*  wferofesn  aarlea  of  raplda* 
Sov,  ho^ev^r,  ii  this  wall  of  rosistant  rook  onao  to  li^ht  &  tree  eetae 
rnct  appeared  eMch  rapidly  deepened  &s  the  lttaroaaing  tell  of  water 
worn  pway  the  clogroy  safcstance  bclo*?#    *She  peerage  through  this 


'^ue  check  offered  tgr  thie  harrier  halted  the  fsznerly  r&sad  losrtixT  of 
the  I&Jbo  and  a  series  of  hoaohoj  show  that  it  regained  tt  thl  j  lavol  for 
•oho  ttee*    Finally  the  Una nidous  erosive  jawer  of  &  stress  that  mtx% 
have  heen  nany  tises  larger  than  the  present  river  x*revailed  ana  the 
lr^r>  MgM  ^V;l-  I^Mim  Mgri  ej     lMMtlle%  MMHHi  NNMeVl  IM  MM 
set  lees  thee  helf  a  sdle  above  the  first*    Here  the  prooeas  we*  repeated 
est  the  drop  ever  this  second  ledge  it  today  kunai  a*  the  Ofcgper  fall* 
"ken  the  tt rem  hi  a  out  a  paeaaffo  tvjonnh  «»  os^er  vail  la*  gradasl 
f. -12 in?  of  the  w&ters  shove  was  restBod  ami  continued  without  interrup- 
tion xsrtil  a  thirG  reaietant  region  ws* 


This  we*  at  the  'Ttorrowe*'  of  the  glsoial  lr.*o»,  i*  •*  at  the  repidi  a 
few  niloe  helot?  Pm  pPteent  outlett  end  it  held  teak  the  eaters  of  the 
lake  afeev*  rrMl  the  nt.y&m  ValUy  lake  wa*  eckpletely  drained  thtaiia* 
the  pap*  that  hed  been  by  this  thee  out  is  the  two  lov-or  lo^jee* 

This  1  -rf t  TaIIo  -stone  I*da»  and  liver  cad  3*r!yon  aa  w*  see  thea  today* 
M  ,  *e***j  Id  »MXS  palm  M  bej  HI  M  iMftdtletf  alaejap  PatNl  Nv  Mi 
volme  of  the  pareoo^t  river  in  a  aers  fraction  of  the  riTor  thet  carved 
the  Caeyea*      -till,  it  la  not  difficult  to  foretell  Mi  IfcoflV  fate** 
evolution  will  he  if  the  river  retains  even  its  present  ooapfcretively 
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weak  erosive  po\^r*    2he  hard  reck  suijportirr:  botfc  the  hovme  and  tipper 
Falls  ttIII  b®  out  through  eventually  cud  in  ito  place  «e  will  have  a 
series  of  mpids  and  oaaeedee  as  the  river  oats  Its  way  through  the 
tod  slit  of  Hidden  V;  ll^Tm    *Shm  rook  at  the  x*%  ids  will  resist  oroeion 
while  the  nofter  oatarial  to  the  rivor-bed  below  la  bain*  c&rrt  eftswayv 
the  water  falling  over  t!»  moheaged  i%yolite  in  a  oataraat  of  constantly 
growing  height.    HejicjifJy  we  shall  hava  another  Falls  of  the  TeUewstDne, 
this  tine  (unless  an  unforeseen  ledge  come  to  lif£it)  a  single  fell  end 
t\#elve  nilos  above  the  falls  of  today* 

'The  fish  life  of  the  I«ake  offers  a  situation  no  las*  taigas  than  its 
cherts  of  drainage  and  which  In  a  way  parallels  it*    ?alle«attone  Hftj 
Is  a  voloanlo  plateau  sever&l  thousand  feet  above  the  surrounding  region 
sad  every  strain  that  flows  oat  of  the  *urk  has  one  or  were  f evils  In  its 
course  that  oarr*?  it  down  to  the  lower  elevation*    Var  that  reason  the 
Park  waters  ware  barren  of  fish  life  until  sto&asd  by  the  %raem  of 
Fisheries  after  the  erection  of  th    : national  jrarlc*    ?he  aarliost  ear- 
plorors,  however*  noted  that  Yellowstone  lefts  and  Stver*  both  abovo  ran" 
belew  the  falls,  abound  in  a  apooica  of  trout*    11*1*  saae^tion  loaf 
remained  Inexplicable*  rjwraiing  that  the  fish  had  remind  the  hendHsntera 
of  the  Yellowstone*  aa  they  neateUy  woul  %  from  its  lower  rewstias  for 
of  f  11  the  cataracts  in  «ie  Itrx  the  falls  of  the  Tellowstone  would  ob- 
viously bo  least  sunacanteble*    ;tom  it  was  observed  that  the  fish  vara 
practically  identical  with  the  cat-throat  trout  of  the  Pacific  slope  an 
explanation  was  soaght  in  other  quartars*    Bare  tftorcatih  explanation  re- 
vealed the  fact  that  at  Ewe  Oeseu  Pass*  south  of  the  tarx»  the  haadsatara 
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of  the  TrtlaratOM  siK.J         ttH  *.Heo«  •#  the  arm*  2iv«-*  ot?  tho  P*elfi-> 
drctes-jge  !»  a  5r&*ey  ^Spliw  w©s4ew  en  ^hJbh  the  v«t«r  of%«n  ataoSt 
do*?  onn^2  ti  *i*B  the  fcrtwrt  »s<?en4l  th*tr  nesive  g*reaa*  to 

qpBRTCt  for  the  f!3h  to  #?*»«  frees  oise  sido  of  t&e  divide  to  the  ethos* ♦ 
t3tdi$  osplnratlcrp  two  aftewrasrd  eoe^letelir  **rlfie4  %    r,    cvia  Mew 
Jc  4oa  tfho  ebofiifra  trout  reeain??  fro*  Pacific  to  *  ticsifcto  \«eele.    3»en 
thi*  lent  ef&eeio  toia$*  %M>  history  of  Tellevefeooe  learn  4mm  to  tbe 
A*ree  r*  for  efailo  the  first  joaoo#p  of  fi*U  over  the  Centiiteutel   "  vidfr 
oomsnnM  cante***  fege#  St  i*  &m*tl#a*ly  teadng  piece,  *?her.  loesl 
ooadltlona  r*4»  It  possible*  ao  X«ae  fre^juently  toctey* 

peti)  ***&*•  ttim; 


She  leettsre  slvm  at  Grand  O&gm  Votril  faring  the  eeneea  ef  192*. 

*&  .ja&^&ays:  «**££  Jsaoasx.  2km,  aV  &Ui£« 

3*2><r  Intend**  R.  &»  Alhrl/*fcf 

Parle  S&tureliat    .J.    anyer, 

>••  Tt.     .    orir.rl,  in  charge  ot  the  riaacer  Urtamlista, 
•  J«  s«  Baya©sf  .iotin&  director t  Tallewatone  i«rk jinroru 


One  o?  the  aaay  Atttleo  of  the  B&tlonel  ieric    ervlQe,  the  gnerdlena  of 
the  national  Part*  end  Keaanente  of  thla  nation*  la  "tlie  int<a^ratetlon 
of  tha  S&rtc'a  vm^ar9'\    ?or  thio  yurpoee  a  Hanger  letarnliat  3arrioe 
m  orr$mi?o4  «heaa  dt*y  it  la  to  rjcido  tha  people  aroend  tha  uaore  In* 
tereetlns  points  taring  tha  day  and  to  dolivrgr  litsttsroa  at  tha  imricua 
hotela  eal  eospa  In  tha  evenings*    She  Service  la  attempting  to  pet  be- 
fore the  visitors  tha  Important  end  Interesting  csctplaaatloiia  of  tha 
different  flhowojOQTie,  tha  wild  roiml  life,  ontt  a  histoid  of  the  £er!^ 
In  tens*  tahioh  are  readily  understood  hjr  tha  average  visitor*    In  thla 
eonusetioa  a  abort  laoture  haa  been  arranged  et  Jeayou  on  the  bears, 
one  of  tha  raeet  Interesting  studies  is  tha  Jferfe 

She  flrat  tfcfelg  thr.t  X  ??ish  to  explain  la  that  there  are  only  twe  typee 
of  bears  in  T  llo\*stone  Inataad  of  three  aa  away  people  believe*    Shay 
are  the  (frlasly  and  tha  4aerteen  Blaefc  Bear*    Keny  people  pat  Hie  brova 
ana  olnnanoB  hear  la  a  separate  alasa*  hut  they  era  all  »eahere  of  tha 
blcofc  besr  fenlly  m  "blondes  and  brunettes" ,  ao  to  spenlfc 

Xn  the  early  days  of  tha  rent  hasting  «aa  allowed,  and*  aa  a  result* 


-li- 
the bears  nvw  rsaohod  very  910%  lwftniit*    Bet  in  ISM  when  the  «ili- 
tery  tee*  ovor  the  Aaainletretion  of  this  plojsreand  all  banting  «u 
•topped*    3be  boars  torn  learned  that  mm  Meant  then  no  iajary*  ***  ttei 
they  ware  aafe  within  the  Pant  Halts*    Z  4o  not  aeon  tD  have  yon  believe 
that  the  beam  mom  where  the  benndary  line  1*,  end  that  they  walk  qp 
Mi  down  ,%at  lnelde«  laqghing  at  the  hunter*  who  are  waiting  for  then 
to  stew  evor*    That  Is  too  nosh  of  a  boar  story.  lite  aone  of  t&e  fldh 
stories  oar  friends  toll  rau    Bat  sany  bears  00  wander  outside  eaoh 
viator  end  are  never  heard  of  any  anre* 


Bjf  1889  blaeK  bears  were  to    bo  seen  on  the  different  gai'saga  dsspa  in 
snail  ntr*ers»    They  oene  at  night  and  were  Tory  shy  csvl  tlni  U    In 
1890  they  beesnc  so  ncnerens  and  troahlusniisj  that  the  ^dninlst  ration 
eejssidared  ^ettlnc?  rid  of  thaa*  but  the  tourists  node  taown  tholr  in- 
terest In  these  animals  so  tte,t  It  was  decided  to  allow  then  to  renala 
In  their  natlwe  hearts*    On  ;  jril  5th  of  this  ^oer*  Chief  fearer  $ood~ 
rin^,  In  an  official  report  tt  the  I>lr«etor  of  the 
that  there  were  300  blade  and  75  grissli  is  In  the  Ifcras 


Another  nieconoeptlon  In  Hie  Binds  of  asm?  perwans  who  are  aefealnted 
with  the  ftscts  is  the  Idea  that  all  grixslles  cr*  bloodthirsty*  say*;* 
dllers«  attaching  nan  or  beast  for  no  res  sea  whatsoever.    ?hls  is  far 
fron  the  tree  state  of  affairs  an  the  grlssly  has)  been  farad  to  be  the 
novo  trustworthy  of  the  two*    She  bleak  bear  Is  a  blf»  blnffer*    |he 
only  tranhle  Is  that  his  bluff  oharge  Is  liable  to  torn  Into  &  real 
oharen  at  any  insteat.    Bat  with  this  eharaoteristlo  tvait  of  treachery, 
they  also  ocrry  one  of  sweat  ourioalty*    3h*y  are  always  investigating 
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new  end  ilitngi  things*  ©specially  the  aatcno  biles  and  csegts  of  the 
tavrtsts*    Betty  tales  are  tola  of  funny  ogperleneee  that  those  f^o^le 
hove  with  the  boar-thlevea ♦ 


esgxelaUy  lit*  tat*  bacon*  una  streets*    Several  yean  age*  & 
tonrlat  at  terrio  tlod  vha*  hsiflsnull  to  he  the  tic^or  portion  of  hie 
norrewfs  breakfast,  a  aia^ll  else  of  bacon*  fee  a  rope  shloh  he  sl\a*j 
ever  a  Hrsb  extending  shove  hie  tent*    A  beer  eerotertag  by  tbat 
•tftht  on  hie   'Hilnasry  ltootarnal  quest  for  food  oaqrjht  a  whiff  of 
that  n&mtf  r»r*el.    Be  olfrrtisd  the  tree  end  clipped  e*t  onto  the 
branch  over  which  the  rope  wee  elan;*    Be  was  thinJdns  none  of  the 
food  then  of  the  strength  of  the  liran.     It  snapped,  tasblin/j  the 
beer  onto  the  tent*    TSie  tourist  was  terrified  end  with  a  lend  voioe 
sswilmnfl  eemjoiii  tn  esse*    fee  bear  was  is  ae  srooh  harry  to  leave  «e 
the  totr-ist  tree  to  have  hia  leave*    In  his  harried  exit  he  scattered 
the  fttmlsh*B?8  of  the  tent  in  ©11  Hreotioaa  naJdng  a  nloe  mess  of 
the  ease/*    9h»  tourist  swore  cgp  end  down  that  he  had  been  attacked 
by  a  gristly*    He*  did  not  fcnow  that  a  grisxly  oamot  climb  trees. 

Before  taking  tqp  the  life  and  habits  of  the  bears,  Z  wish  te  bring 
W  a  sebjeot  whitfi  canees  t»  a   *roat  fori  of  troable  each  year*    X 
refer  to  the  feeding  ot  bears  tr  perk  visstore*    tteay  people  do  not 
feed  the*,  bet  wajse  thee  do  trio'se  to  ftat  tb/»  food.    *3iis  is  consid- 
ered Molesting  sad  teasing  end  Is  dlaoweraged  by  *»  *«*  offloials* 
It  has  ofte^  resulted  dleaetroael?  for  the  pareon  3olng  the  feeding* 
X  have  ^t»t  pointed  oat  the  treacherous  trait  in  the  blac*  bear  fm- 
ily,  so  X  think  that  yon  can  readily  eee  that  it  is  rmoh  eafer  te 
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leave  then  alone.    Thore  Is  plenty  of  food  to  food  amp  nop©  bear*  than 
the**  are  In  the  Parte  at  present  so  they  trill  not  alss  the  snail  woraal 
that  you  oeeld  fiivo  them* 


festal  and  csrip  fro  Its  bear  dtaa  where  th©  vini  t>r  onn  see  the 
bocre  la  perfect  safety*    A  ranger  is  on  dnty  at  eaoa  dan?  to  watoh 
ths  bears  sad  answer  say  qneetiona  thx«t  yea  aey  wish  to  c-ak  his*    X 
moras  else  lite  to  bring  to  your  attention  ths  ftsot  tint  noise  will 
snare  the  bears  away*    Heap  P  seals  asm©  out  to  see  the  ehow  on  the 
sear  aaae  and  ease  they  are  satisfies*  sad  ready  to  leave  they  are 
uraclly  rc.thsr  noisy  in  getting  their  party  together.    4aey  never 

ink  thai  the  noise  they  are  aaidng  *?i21  spoil  the  shew  for  soaeene 
else.    X  xxxzlA  al  r*  ask  yoo  to  refrain  frea  earing  handorohlefs  ^hen 
en  the  daap  as  that  else  will  saare  them*    And  sa  I  wish  to  aaas  tv*> 
pleas  to  yon  sad  year  friends*    2he  first  is  to  leave  the  bears  alone* 
sad  the  aeeend*  to  rofroin  froa  Beta*  notions  abea  a^roacrf am§  leevii^t 
or  present  at  a  bear  darn* 

And  while  we  are  oa  the  question  of  feeding  X  slr.U  t&tee  up  the  various 
foods  that  they  lire  on*    Xf  one  aas  to  o<a%dle  a  list  he  would  her*  to 
jut  Joan  almost  everything  edible*    Ami  aain  soaree  of  food  during  ths 
snrxear  aonths  is  the  garbage  daaas  of  the  hotels  and  aaaps  soatterei 
throunb  the  Pane*  bear  daaas  as  they  are  tailed  in  Tfello.at  ano  lin^o* 
iaoth  r  source  of  food  supply  is  the  asaller  animals  sash  as  wice, 
woodohaoxa*  ground  aguirrals*  and  ohiiotsala*    'Zbm  drirsa  by  estreat 
:.-.••  r,       >■-  rail]  oJMka  MU    aaj  ggfc  ay  :;'<o:,  smt  sate*  eaaaj 
are  rare  as  there  is  too  much  food  t#  be  gotten  in  oa  easier  manner* 


,d 
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hm  a  boor  &>*8  star*  to  tart  he  hog*  everything  foy  hii&aelf «    Sb«y 
seiftomo  ©arsy  enythlng  ««5r»    if  &  *>&«&:  oofer  d«Q£<§«*  to  **e&  e  better 
plane  to  <ii»e*  fee  neoslly  go©*  on^  §  short  «w  late  &  deaee  thlotot 
whlah  trill  hide  hits  from  «ho  eight  of  ethers*    aw»  grioolgr  Is  teMNtt  to 
hlflo  the  e**roae*  of  hi  a  £U1«  sorae*ii3eot  Imt  oailnarUp  they  **t 
the?  wioli  end  Imve  tin©  root*    Other  article*  on  their  menu*  ere 
srobft,  worn*.  heiTis*,  the  son  ismer  Ityvr  of  oarSe,  ts«t*f  mitse,  oaS 
tlah,  eepeoici:!^  in  AiagfeB*      a  .  -injio*  aw  will  l®&  far  hour*  on  the 
heals:  of  a  enell  efcr©£*i  v  1th  one  pen  h&s*il«6  Xeeilsr  in  the  mto$*      itfe 
a  eoftlfm  tenelng  of  Id*  anaoloa  nan"  sweep  of  liie  pas?  ho  xAH 
trout  from  the  etreeii  end  iomm  m  It  feefore  it  mm  get 


'  *  X  hero  awmtlone4  oofere  eooh  IftM  ana"  one?  h&*  lie 
fkrtbt  ycm.  will  he  iBterasted  to  3sww  «hoft  %enlee  ena  t 
3*ra  v;ill  rieefc  H  y:w  atfforcat  string  plena** 


it 

aithfta  *  with  ©ao&eiama  grl 


rt      «t      » 


gfeftre  ore  also  K«iy  h<*srs  heo3£  its  the  tSu&or  vhlab  eeldnm  sane  out  on  the 
mod  or  the 


Another  interoeti^  thing  eooat  ©  beer  ti  hio  E»<3e  of  living*    lkj£  mat 
bo  aivtdaa  into  t*«  porta  s  eusiaer  cart  winter*    She  sosrw  life  een  bo 
disposed  of  in  a  foe?  etort  eon  tenons*    ^hOF  have  no  regular  henog  ft 
tree  os*  Ibiolant  serves  en  their  taloilo  v/hen  one  I*  needee1*    Eoat  of 
their  tine  1*  spent  in  renting  crowrt  the  vlolnitsr  of  the 
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or  panhandling  along  tho  i*osd*    ?he  aost  interesting  pert  of  tftelr  11  ft 
to  us  is  ttet  of  tho  winter  hibernation*     late  In  the  ■teemr  they  begin 
to  «row  fat  end  restlese,  netting  louf?  trips  for  tho  jwrpoee  of  finding 
a  iil sot  for  their  trintor  sleep*    It  is  seldon  that  &  beer  trill  occupy 
the  teste  den  two  year*  in  succession  unless  they  con  find  nothing  better* 
Grlssllee  usually  eel  est  e  ftqr  ww»  place  at  about  71300  feet  altitude. 
Sf  they  eennot  find  a  place  roidy  —At,  they  will  dig  e  hole  in  a  slope* 
Blao*e  also  select  oaves  tind  in  addition  will  hole  up  $i  hollow  legs  or 
under  e  heavy  windfall*    'She  time  that  they  so  into  hibernation  differs* 
It  is  affected  by  several  things*  such  ee  ollnr.ti-  and  food  conditions. 
fhe  usual  time  for  then  to  30  in  is  fron  the  tenth  to  the  twentieth  of 
October,  althouf$i  sooo  hove  been  seen  out  as  late  ae  Sovenber  first  or 
even  later*      hen  they  begin  their  sleep  the»  usually  hare  about  three 
inches  of  Ions  hair  as  protection  against  the  elements,  and  four  inches 
of  fat  wbish  serves  ae  food*      hen  they  awake  In  the  spring  they  leek 
ae  fat  ee  is  the  fall,  but  the  fat  has  beoone  spongy  and  Is  of  no  value* 
3y  twe  weela  after  they  have  node  their  appearance*  they  have  lost  this 
spongy  tissue  and  have  a  "lean  and  hungry  look"*    /  round  the  middle  of 
April  is  the  usual  tine  tor  them  to  nan*  their  appearance,  although  they 
heve  been  seen  out  as  early  as  the  latter  pert  of  Karotu 


It  is  during  the  winter  sleep  that  the  young  are  born*    She  Mating 
son  is  during  June  and  July*    ?hey  mete  for  tr?o  weeks  and  then  separate 
probably  never  to  see  each  other  again*    She  species  do  not  intoroate 
eseept  in  very  rare  ease**    fhe  blocks  breed  every  two  yearei    the 
grisslles  a. , .coroitly  every  three*    She  uao&l  litter  Is  tvo,  but  a  one 
or  three  cub  litter  is  not  unconawn*    At  birth  a  black  beer  Is  about 
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imhas  and  a  grlssly  about  twelve*    *2bey  ©pen  their  «y©«  at  the 
end  of  forty  days*  and  start  to  walk  at  about  t^o  nontha*    At  the  end 
of  three  m  nths  thar  have  srowa  ao  that  the  blecfc  weigh*  about  three 
pounds  and  th*  grizzly  ten*    they  are  usually  weened  at  the  and  of  a 
year*    ?ha  first  V  inter  ait  or  their  birth  thoy  usually  sleep  with 
their  mother,  leering  her  the  follovdn;  spring*    She  litter  3teys  to- 
aether  for  a  year  an!  hibernate  together  that  winter t  scattering  to 
Ike  four  winds  the  neact  spring  or  when  a  little  over  two  wears  old* 
"The  imsjrlosn  HlecJc  Bear  reaohai  maturity  In  three  years  and  the 
jriasliaa  In  eight,  althoa^h  ths  latter  breeds  when  three  end  a  half 
:*eara  old*    At  maturity  thn  blade  weiths  fron  three  to  four  htajdrod 
poundst  grlsslies  from  fire  to  ais  hundred  pounds*    Both  species 
have  been  taown  to  rer.ch  even  greater  weights  as  they  grow  older* 
last  year  on  the  Oauyw  drop  we  had  several  grisalios  that  wa  esti- 
mated to  be  around  oi/rht  to    ino  hundred  pounds  and  several  that 
ore  even  lamer* 

Tim  average  American  Black  bear  is  a  glossy  smooth-coated  anintJL  vith 
a  tan  or  brom  wssslet     s!&rt  bleak  curved  claws,  incapable  of  being 
withdrawn  without  tearirvri  teath  composed  of  sons  sharp  cutters  and 
broad  grinding  rsolars,  evidence  of  their  two  Kinds  of  dlctf     small 
araot  and  almost  hidden  earst    a  short  and  practically  non-eslstant 
t:  11*    They  ordinarily  stmd  twenty  five  inches  at  the  shoulders  and 
about  five  feet  from  tip  to  tl,  . 

She  gA *sly*s  coat  runs  iron  a  silver-tipped  fur  to  fur  that  is  &ray 
for  two  Inches  from  the  tip*     3*clr  claws  're  brown  in  oolor*  straights* 
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then  the  black's  end  two  or  three  tfesss  as  long*    2hey  also  have 
narrower  roreheads  and  equarer  niusslee*    *3ieir  shoulders  stand  high 
giving  thea  the  appe&ranoe  of  sftddlsisekii     Thar©  is   /uite  a  distinc- 
tion between  the  mils  of  the  tore  types*    Sfee  grissl,v  has  s  shuffling 
walk  thot  carries  en  indication  of  jroat  jcrrer,  shoves*  the  black  looks 
cltiaey  end  es&eard,  nevertheless  Veers  of  either  spesiee  will  or.tmi 
esj  svorsflo  horse  and  will  often  travel  forty  or  fifty  miles  In  e  day* 
Another  big  difference  es  nentionod  before*  is  that  blades  clis&b  trees 
vhile  grlsslles  do  not*     >ia*ly  cubs*  before  their  clews  begin  to 
straighten  oca  soosper  up  e  tree,  but  e  taature  grlssly  cannot  olifsb* 
All  beers  here  very  poor  eyesi  ;ht»  but  tjs]i  is  offset  by  their  keen 
sense  of  heeriaf  end  aaell* 


In  closing  X  «ish  to  or  11  your  attention  to  the  Stasias  which  is  lo- 
eeted  in  the  suae  building  ee  the  Information  Offioe  et  Utenoth*    3ie 
building  is  easily  located  by  the  pile  of  elv:  home  in  front*    Sees/ 
interesting  exhibits  of  different  things  in  the  i'&r*u  such  ee  the  wild 
eninsxl  end  bird  life,  fomatione*  eto««  have  been  arranged  for  your 
enjoyment.    I".-*.    sayer,  the  Perk  Beturelist,  or  one  of  his  assistants 
Is  en  doty  et  en  tir*>st  and  they  viii  gladly  seesart  yea  through,  ox- 
plaining  the  different  exhibits* 

X  here  been  eble  to   ?ive  only  e  fee  general  reBorke  in  this  short  time* 
One  could  talk  for  hours  on  this  aebjest  ee  e&oh  beer  is  e  study  In  it- 
self*   If  ess/see  wishes  to  eek  any  questions  1  shall  be  very  glad  to 
then  if  he  vd  11  see  we  in  the  lobby  after  the  ^rocrsa* 

( iloned)  Steer  a*  Sell,  Jr# 

MWlf      I 


